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3RXU REWHQLU OH JUDGH GH 
'2&7(85 '( /¶81,9(56,7e '( *5(12%/( 
6SpFLDOLWp  *pQLH pOHFWULTXH 
$UUrWp PLQLVWpULHO   DRW 00 
 
3UpVHQWpH SDU 
© 6DQD *$$/28/ &+28,.+ ª 
 
7KqVH GLULJpH SDU © )UpGpULF :857= ª HW  
FRGLULJpH SDU © %HQRLW '(/,1&+$17ª 
 
SUpSDUpH DX VHLQ GX /DERUDWRLUH GH *pQLH eOHFWULTXH GH 
*UHQREOH *(/$% 
GDQV O
eFROH 'RFWRUDOH G¶ eOHFWURQLTXH eOHFWURWHFKQLTXH 
$XWRPDWLTXH HW 7UDLWHPHQW GH 6LJQDO (($76 
 
,QWHURSpUDELOLWp EDVpH VXU OHV 
VWDQGDUGV 0RGHOLFD HW 
FRPSRVDQW ORJLFLHO SRXU OD 
VLPXODWLRQ pQHUJpWLTXH GHV 
V\VWqPHV GH EkWLPHQW  
 
7KqVH VRXWHQXH SXEOLTXHPHQW OH ©11001ª 
GHYDQW OH MXU\ FRPSRVp GH   
0U (WLHQQH :857= 
'LUHFWHXU GH UHFKHUFKH DX &($,1(6 3UpVLGHQW 
0U &ODXGH 0$5&+$1'  
3URIHVVHXU j O¶8QLYHUVLWp GH 3DULV 6XG 5DSSRUWHXU 
0U ;DYLHU 52%2$0 
'LUHFWHXU GH UHFKHUFKH j O¶8QLYHUVLWp GH 7RXORXVH 5DSSRUWHXU 
0U 0LFKHDO :(77(5  
&KHUFKHXU DX /DERUDWRLUH 1DWLRQDO GH /DZUHQFH %HUNHOH\ 0HPEUH 
0U 3DWULFN %(*8(5< 
,QJpQLHXU 5	' GH 6FKQHLGHUHOHFWULF 0HPEUH 
0U )UpGpULF :857= 
'LUHFWHXU GH UHFKHUFKH j O¶,13 *UHQREOH 'LUHFWHXU GH WKqVH 
0U %HQRLW '(/,1&+$17 





7RXW G¶DERUG MH WLHQV j UHPHUFLHU PHV HQFDGUDQWV TXL P¶RQW RIIHUW O¶RSSRUWXQLWp GH WUDYDLOOHU 
VXU XQ VXMHW DXVVL WUDQVYHUVDO TXH FHOXLFL &HWWH WKqVH Q¶DXUDLW SDV SX DYRLU OLHX VDQV XQ 
HQFDGUHPHQW GH WUqV JUDQGH TXDOLWp TXH FHOXL GH 0 )UpGHULF :XUW] HW 0 %HQRLW 'HOLQFKDQW 
-¶DL HX EHDXFRXS GH FKDQFH G¶rWUH HQFDGUpH SDU GHX[ SHUVRQQHV DXVVL FRPSOpPHQWDLUHV 
 )UpGHULF :XUW] PRQ GLUHFWHXU GH WKqVH SRXU VD SDVVLRQ j OD UHFKHUFKH TX¶LO VDYDLW 
WUDQVPHWWUH VRQ RXYHUWXUH G¶HVSULW VRQ HVSULW GH V\QWKqVH DGPLUDEOH HW VXUWRXW VD FDSDFLWp 
H[FHSWLRQQHOOH GH PRWLYDWLRQ ,O D WRXMRXUV VX WURXYHU OHV PRWV SRXU PH UHPRQWHU OH PRUDO 
PrPH SHQGDQW OHV SpULRGHV OHV SOXV GXUHV  
)UHG KHXUHXVHPHQW TXH WX Q¶DYDLV SDV QRWp WRXW FH TXH WX DV GLW ©UDSSHOHU OH MRXU GH PD 
VRXWHQDQFHª  
 %HQRLW 'HOLQFKDQW SRXU VRQ VHQV FULWLTXH SRXU VD GLVSRQLELOLWp HW SRXU VRQ DLGH SUpFLHXVH 
GRQW M¶DL EpQpILFLp GXUDQW FHV WURLV DQQpHV GH WKqVH *UkFH j VRQ VRXWLHQ HW VD FRQILDQFH PD 
WKqVH V¶HVW GpURXOpH GDQV GHV ERQQHV FRQGLWLRQV  
-¶DL SULV pQRUPpPHQW GH SODLVLU HQ WUDYDLOODQW DYHF WRL VXU OH QLYHDX SURIHVVLRQQHO DLQVL TXH 
SHUVRQQHO  
 
-¶DGUHVVH HQVXLWH PHV UHPHUFLHPHQWV DX[ PHPEUHV GH PRQ MXU\  
 0 (WLHQQH :XUW]  GLUHFWHXU GH UHFKHUFKH DX &($,1(6 HW SUpVLGHQW GH O¶DVVRFLDWLRQ ,%36$
)UDQFH SRXU P¶DYRLU IDLW O¶KRQQHXU GH SUpVLGHU PRQ MXU\ GH WKqVH HW SRXU VRQ LQYHVWLVVHPHQW 
GDQV OD FRPPXQDXWp GH VLPXODWLRQ GX EkWLPHQW HVVHQWLHOOHPHQW j WUDYHUV O¶RUJDQLVDWLRQ GHV 
FRQIpUHQFHV HW GHV pFROHV WKpPDWLTXHV  
 0 ;DYLHU 5RERDP GLUHFWHXU GH UHFKHUFKH j O¶8QLYHUVLWp GH 7RXORXVH HW 0 &ODXGH 
0DUFKDQG SURIHVVHXU j O¶8QLYHUVLWp GH 3DULV 6XG G¶DYRLU DFFHSWp GH UDSSRUWHU FH WUDYDLO DLQVL 
TXH SRXU OHXUV FULWLTXHV HW UHPDUTXHV LQWpUHVVDQWHV HW HQULFKLVVDQWHV  
 0 0LFKHDO :HWWHU FKHUFKHXU DX /DERUDWRLUH 1DWLRQDO GH /DZUHQFH %HUNHOH\ SRXU O¶LQWpUrW 
TX¶LO D SRUWp j PRQ WUDYDLO RXYUDQW GHV SHUVSHFWLYHV GH FROODERUDWLRQ  
 0 3DWULFN %HJXHU\ LQJpQLHXU 5	' GH 6FKQHLGHUHOHFWULF G¶DYRLU DSSRUWp XQH YLVLRQ 
LQGXVWULHOOH j FH WUDYDLO GH UHFKHUFKH  
 
-
DL HX OD FKDQFH GH WUDYDLOOHU DX VHLQ G¶XQ JUDQG ODERUDWRLUH OH *HODE GRQW MH WLHQV j 
UHPHUFLHU WRXV OHV SHUPDQHQWV TXL RQW YHLOOp j DVVXUHU GHV ERQQHV FRQGLWLRQV GH WUDYDLO  
FKHUFKHXUV GRQW VSpFLDOHPHQW FHX[ GH PRQ pTXLSH 0$*(  *pUDUG -HDQ /RXLV *LOOHV 
2OLYLHU« LQJpQLHXUV VHUYLFH LQIRUPDWLTXH HW SHUVRQQHOV DGPLQLVWUDWLIV 8QH PHQWLRQ 
VSpFLDOH j /DXUHQW *HUEDXG SRXU VHV FRQVHLOV SUpFLHX[ DLQVL TX¶j )UDQFN 9HUGLqUH SRXU VRQ 
DLGH  
 
-¶DL DXVVL F{WR\p GHV DPLV IRUPLGDEOHV GRQW OD OLVWH HVW ELHQ ORQJXH HW MH YHX[ HQ FLWHU TXH 
TXHOTXHV XQV HW M¶HVSqUH TXH OHV DXWUHV VH UHFRQQDvWURQW 0DWKLHX 'LGLHU )DQQ\ 1L 
&ULVWRSKH <DVPLQH 0LFKDHO $QGR $OL +DMHU 0DQHO $GULHQ %LOO $\HVKD« DLQVL TXH PHV 
YRLVLQV KDELWDQWV GH OD VDOOH 3UHGLV DQFLHQV HW QRXYHDX[  +RDQJ $QK *KDLWK -RQDWKDQ 
6KDGL $UGDYDQ )UDQN\ .DXVWDY HW 0DWKLOGH 0HUFL SRXU O¶DPELDQFH HW OD FRQYLYLDOLWp TXH 
YRXV DYH] FUpHV GDQV FHW HVSDFH GH WUDYDLO HW G¶pFKDQJH  
8QH GpGLFDFH VSpFLDOH j PHV GHX[ FRSLQHV WXQLVLHQQHV 5LP HW $ELU R OD PDILD WXQLVLHQQH 
FRPPH RQ SUpIqUH QRXV DSSHOHU «5LP HW VD SHWLWH IDPLOOH SRXU OHV ERQV PRPHQWV SDVVpV 
HQVHPEOH HW $ELU SRXU WRXW O¶pFKDQJH HW SDUWDJH SHUVRQQHOV HW SURIHVVLRQQHOV TX¶RQ D HX 
GXUDQW FHV WURLV DQV  
$ PD FKqUH 6DUUD XQH V°XU DX YUDL VHQV GX WHUPH GH P¶DYRLU VXSSRUWpH GHSXLV SOXV GH  DQV 
0HUFL G¶rWUH WRXMRXUV Oj j PHV F{WpV SHQGDQW OHV SpULRGHV GLIILFLOHV pJDOHPHQW SRXU WRXV OHV 
EHDX[ VRXYHQLUV TXL UHVWHURQW j MDPDLV JUDYpV GDQV PD PpPRLUH   
 
/HV PRWV P¶pFKDSSHQW SRXU UHPHUFLHU PHV GHX[ IDPLOOHV *DDORXO HW &KRXLNK SRXU OHXUV 
VRXWLHQV LQFRQGLWLRQQHOV 0HUFL j FHX[ TXL RQW IDLW OH GpSODFHPHQW SRXU DVVLVWHU j OD 
VRXWHQDQFH YRWUH SUpVHQFH P¶D IDLW FKDXG DX FRHXU 
8QH SHQVpH SDUWLFXOLqUH j PHV WURLV IUqUHV 6DPL +HGL HW .DULP 'X WRXW SURIRQG GH PRQ F°XU 
MH YRXV VRXKDLWH SOHLQ SOHLQ GH ERQKHXU 
&HV UHPHUFLHPHQWV Q¶DXURQW SDV GH YDOHXU VDQV XQH WUqV JUDQGH SHQVpH j PHV FKHUV SDUHQWV &H 
PDQXVFULW Q¶HVW FHUWHV SDV j OD KDXWHXU GH PD UHFRQQDLVVDQFH PDLV MH WLHQV j YRXV OH GpGLHU 
0HUFL SRXU YRWUH FRQILDQFH HW VRXWLHQ LQWHUPLQDEOHV VDQV OHVTXHOV MH QH VHUDLV SDV DUULYpH 
MXVTXH Oj 4XH GLHX YRXV SURWqJH HW TXH YRXV WURXYH] LFL PRQ DPRXU pWHUQHO  
 
(W SRXU ILQLU HQ EHDXWp MH WRXUQH PHV SHQVpHV YHUV PRQ FKHU pSRX[ 0DKGL SRXU OXL H[SULPHU 
PD JUDWLWXGH SRXU VD SDWLHQFH HW VHV HQFRXUDJHPHQWV SDUWLFXOLqUHPHQW GDQV OHV GHUQLHUV PRLV 
GH FHWWH DYHQWXUH 0HUFL G¶rWUH WRXMRXUV j PHV F{WHV SRXU P¶pSDXOHU HW PH GRQQHU OD IRUFH 
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'DQV XQ QRXYHDX FRQWH[WH pQHUJpWLTXH PRQGLDO FDUDFWpULVp SDU GHV IRUWHV FRQWUDLQWHV 
GH UpGXFWLRQ GHV pPLVVLRQV HQ JD] j HIIHW GH VHUUH GHV UpVROXWLRQV LPSRUWDQWHV RQW pWp SULVHV 
GDQV OHV GLIIpUHQWV VHFWHXUV pQHUJLYRUHV /H VHFWHXU GX EkWLPHQW SUHPLHU FRQVRPPDWHXU 
PRQGLDO G¶pQHUJLH UHSUpVHQWH XQH FKDUJH LPSRUWDQWH HW SDU FRQVpTXHQFH XQH YDULDEOH 
G¶DMXVWHPHQW j QH SDV QpJOLJHU 3RXU PLHX[ PDvWULVHU VHV IOX[ pQHUJpWLTXHV HW UHVSHFWHU OHV 
GLYHUVHV UHVWULFWLRQV PLVHV HQ SODFH OH EkWLPHQW GHYLHQW GH SOXV HQ SOXV FRPSOH[H ,O SDU 
DLOOHXUV VRXPLV j GHV YDULDWLRQV GH IDFWHXUV H[WpULHXUV HW LQWHUQHV TX¶LO HVW QpFHVVDLUH GH 
FRQVLGpUHU  
&HWWH FRPSOH[LWp © V\VWqPH ª GHPDQGH XQ FKDQJHPHQW GDQV OHV KDELWXGHV GH 
VLPXODWLRQ GX EkWLPHQW SRXU OD SULVH HQ FRPSWH GH FHV pYROXWLRQV 8QH PRGpOLVDWLRQ JOREDOH 
GHV GLIIpUHQWV FRPSRVDQWV GH FH V\VWqPH HW XQH VLPXODWLRQ HIILFDFH GHV VHV VRXVV\VWqPHV 
KpWpURJqQHV GRLYHQW GRUpQDYDQW rWUH DVVXUpHV &HV REMHFWLIV QH SRXUURQW rWUH DWWHLQWV TX
DX 
SUL[ G
XQ FKDQJHPHQW GH SDUDGLJPH GDQV OHV DSSOLFDWLRQV GH FRQFHSWLRQ GH VLPXODWLRQ HW GH 
VXSHUYLVLRQ &HFL H[LJH HQ HIIHW G
DOOHU DX GHOj GX SDUDGLJPH DFWXHO G
HQYLURQQHPHQWV G¶RXWLOV 
GH VLPXODWLRQV HW GHV V\VWqPHV GH JHVWLRQ WHFKQLTXH QRQ LQWHURSpUDEOHV YHUV XQ QRXYHDX 
SDUDGLJPH RULHQWp © PRGqOH ª SRXU UHSUpVHQWHU OHV FRQQDLVVDQFHV GHV GLIIpUHQWHV FRPSRVDQWHV 
GX V\VWqPH ,O YD DLQVL V¶DSSX\HU VXU GHV DSSURFKHV PpWKRGRORJLTXHV FRQFHSWV LQIRUPDWLTXHV 
HW ODQJDJHV GH GHVFULSWLRQ SRXU FUpHU WUDQVIRUPHU HW XWLOLVHU IDFLOHPHQW GHV PRGqOHV TXL 
VHURQW FRQFHSWXHOOHPHQW GpGLpV j O¶LQWHURSpUDELOLWp 1RXV DOORQV DLQVL PRQWUHU O¶LQWpUrW GH FH 
WUDQVIHUW GH SDUDGLJPH j WUDYHUV GHX[ DSSURFKHV FRPSOpPHQWDLUHV G¶LQWHURSpUDELOLWp  
O¶DSSURFKH ERLWH EODQFKH VH EDVDQW VXU OH ODQJDJH 0RGHOLFD HW O¶DSSURFKH ERLWH QRLUH 
V¶DSSX\DQW VXU OH FRQFHSW GH FRPSRVDQWV ORJLFLHOV  
'DQV OH SUHPLHU FKDSLWUH GH FH PDQXVFULW QRXV FRPPHQoRQV SDU H[SRVHU OH FRQWH[WH 
pQHUJpWLTXH PRQGLDO HW IUDQoDLV HQ UHODWLRQ DYHF OH VHFWHXU GX EkWLPHQW SRXU FRQFOXUH VXU OD 
QpFHVVLWp G¶XQH PRGpOLVDWLRQ HW G¶XQH VLPXODWLRQ JOREDOH &HWWH GHUQLqUH VH WURXYH FRQIURQWpH 
j GHV SUREOqPHV UHODWLIV j O¶KpWpURJpQpLWp GHV PRGqOHV HW j OD OLPLWDWLRQ GHV VLPXODWHXUV 
DFWXHOV 8Q pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV G¶LQWHURSpUDELOLWp GDQV OD ILOLqUH VHUD pODERUp 
GDQV O¶REMHFWLI GH GpSDVVHU FHV OLPLWHV HW SRXU FRQFOXUH VXU OH PDQTXH GH VWDQGDUGLVDWLRQ HW OH 
EHVRLQ GH PHWWUH HQ SODFH GHV DSSURFKHV SOXV DYDQFpHV HW SOXV JpQpULTXHV G¶LQWHURSpUDELOLWp  
/H GHX[LqPH FKDSLWUH LOOXVWUHUD HQ DSSOLFDWLRQ DX V\VWqPH GH EkWLPHQW EDVVH 
FRQVRPPDWLRQ 35(',6 LQVWDOOp GDQV OHV ORFDX[ GX *(/$% OD GLYHUVLWp GHV QDWXUHV HW GHV 
W\SRORJLHV GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW /HV GLIILFXOWpV UHODWLYHV j O¶pODERUDWLRQ GH 
  
FKDFXQ GH FHV PRGqOHV VHURQW PLVHV HQ pYLGHQFH SRXU FRQFOXUH VXU OD QpFHVVLWH GH IDYRULVHU OD 
UpXWLOLVDWLRQ GH PRGqOHV H[LVWDQWV &HWWH WHFKQLTXH GH UpXWLOLVDWLRQ UHQG OD PRGpOLVDWLRQ 
JOREDOH G¶XQ V\VWqPH GH EkWLPHQW SOXV GpOLFDWH QpFHVVLWDQW GHV VROXWLRQV HIILFDFHV 
G¶LQWHURSpUDELOLWp  
'DQV OH WURLVLqPH FKDSLWUH VHURQW pWXGLpHV OHV GHX[ DSSURFKHV G¶LQWHURSpUDELOLWp 
SURSRVpHV GDQV FHWWH WKqVH SRXU SDOLHU DX[ GLIILFXOWpV GH PRGpOLVDWLRQ V\VWqPH UHQFRQWUpHV HW 
JpUHU O¶KpWpURJpQpLWp GHV GLYHUV PRGqOHV XWLOLVpV /HV LQWpUrWV HW OHV OLPLWHV GH OD SUHPLqUH 
DSSURFKH VH EDVDQW VXU OH ODQJDJH 0RGHOLFD VHURQW DLQVL PLV HQ pYLGHQFH HQ DSSOLFDWLRQ DX 
EkWLPHQW 35(',6 /HV DYDQWDJHV GH O¶LQWURGXFWLRQ G¶XQ VWDQGDUG GH FRPSRVDQW ORJLFLHO 
DGDSWp j FH VHFWHXU HQ FRPSOpPHQW GH O¶DSSURFKH 0RGHOLFD VHURQW PRQWUpV j WUDYHUV OD PLVH 
HQ SODFH G¶XQ EXV j FRPSRVDQW ORJLFLHO &H EXV HVW HQULFKL SDU GLYHUV GpYHORSSHPHQWV GHSXLV 
HW YHUV GHV ORJLFLHOV GH VLPXODWLRQ VSpFLILTXHV GH FHUWDLQV GRPDLQHV GX EkWLPHQW WKHUPLTXH 
pOHFWULTXH PRGpOLVDWLRQ GX FRPSRUWHPHQW GHV XVDJHUV«  
/H TXDWULqPH FKDSLWUH VH IRFDOLVH VXU OHV DVSHFWV GH VLPXODWLRQ GHV VRXV V\VWqPHV 
KpWpURJqQHV PRGqOHV HWRX RXWLOV HW OHV PR\HQV SHUPHWWDQW G¶DVVXUHU XQH VLPXODWLRQ 
SHUIRUPDQWH WHQDQW FRPSWH GH OHXUV VSpFLILFLWpV &HWWH pWXGH VHUD pWDEOLH GDQV O¶REMHFWLI GH 
GpILQLU OHV VSpFLILFDWLRQV G¶XQH QRUPH GH FRPSRVDQW ORJLFLHO VXVFHSWLEOH G¶rWUH JpQpULTXH HW 
DGDSWpH j GLYHUV W\SRORJLHV GH PRGqOHV HW GH VWUDWpJLHV G¶RUFKHVWUDWLRQ /¶LQWURGXFWLRQ GH 
FHWWH DSSURFKH GDQV OH SURFHVVXV GH PRGpOLVDWLRQ HW VLPXODWLRQ VHUD pJDOHPHQW SUpVHQWpH j 











&KDSLWUH 1  
 
&RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW 
pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ 









&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 




3DU UDSSRUW DX GpIL GH UpGXFWLRQ GHV pPLVVLRQV GH &2 GDQV OH EkWLPHQW SUHPLHU 
VHFWHXU FRQVRPPDWHXU G¶pQHUJLH LO HVW LQGLVSHQVDEOH GH OLPLWHU VD FRQVRPPDWLRQ pQHUJpWLTXH 
HQ DPpOLRUDQW VHV SHUIRUPDQFHV j WUDYHUV XQH PHLOOHXU LVRODWLRQ WKHUPLTXH HW GHV SRQWV 
WKHUPLTXHV PRLQV LPSRUWDQWV HQ \ LQWpJUDQW GHV pQHUJLHV UHQRXYHODEOHV PDLV DXVVL HQ DVVXUDQW 
XQH JHVWLRQ RSWLPDOH GH VD FRQVRPPDWLRQ TXL GRLW SUHQGUH HQ FRPSWH WRXV OHV DFWHXUV (Q 
HIIHW GDQV OH FDGUH G¶XQ QRXYHDX FRQWH[WH GH EkWLPHQWV EDVVHV FRQVRPPDWLRQV TXL VRQW ELHQ 
LVROpV JUkFH j GHV PDWpULDX[ HW GHV WHFKQLTXHV WUqV DYDQFpHV OHV DSSRUWV LQWHUQHV XVDJHUV 
DSSDUHLOV pOHFWULTXHV GHYLHQQHQW GH SOXV HQ SOXV LQIOXHQWV HW QH SHXYHQW SOXV rWUH QpJOLJpV 
>&+(1 010@ $LQVL XQH pWXGH ILDEOH GX EkWLPHQW GRLW SRXYRLU UHSUpVHQWHU VHV GLIIpUHQWV 
DFWHXUV LVVXV GH SOXVLHXUV GRPDLQHV HW OHV FRRUGRQQHU GH PDQLqUH j WHQLU FRPSWH GH OHXUV 
GLIIpUHQFHV HW LQWHUDFWLRQV DX VHLQ GH FH V\VWqPH   
2U OHV DYDQFpHV GH OD VLPXODWLRQ G\QDPLTXH GH FKDTXH GRPDLQH GDQV OH EkWLPHQW 
WKHUPLTXH pOHFWULTXH pFODLUDJH DpUDXOLTXH FRQWU{OH VRQW FRQVLGpUDEOHV GRQQDQW QDLVVDQFH 
j GHV ORJLFLHOV SHUWLQHQWV GDQV OH GRPDLQH TX¶LOV WUDLWHQW HW GRWpV VRXYHQW GH ELEOLRWKqTXHV 
PpWLHUV VL ULFKHV TXH OHXUV UHGpYHORSSHPHQWV GDQV G
DXWUHV HQYLURQQHPHQWV GH VLPXODWLRQ 
SDUDvW LQFRQFHYDEOH $LQVL OH FKDPS G
DSSOLFDWLRQ GH FKDTXH RXWLO GH VLPXODWLRQ UHVWH UHVWUHLQW 
DX GRPDLQH TX
LO FLEOH  
$ QRV MRXUV OH EHVRLQ G¶XWLOLVDWLRQ GHV RXWLOV PpWLHUV SHUPHWWDQW GH GLPHQVLRQQHU HW GH 
YDOLGHU OHV V\VWqPHV GH JHVWLRQ GHV IOX[ pQHUJpWLTXHV GDQV OH EkWLPHQW HQ \ LQWpJUDQW WRXV OHV 
DVSHFWV DOODQW GHV pQHUJLHV UHQRXYHODEOHV DX[ V\VWqPHV GH FRQWU{OH HQ SDVVDQW SDU OHV DVSHFWV 
pOHFWULTXHV HW WKHUPLTXHV PDLV HQFRUH SDU OD VLPXODWLRQ GX FRPSRUWHPHQW GHV KDELWDQWV D 
QpFHVVLWp OH UHFRXUV HW OH GpYHORSSHPHQW GH GLYHUVHV VROXWLRQV G¶LQWHURSpUDELOLWp &HWWH 
LQWHURSpUDELOLWp SHXW rWUH UpDOLVpH DX QLYHDX GHV GRQQpHV GHV PRGqOHV RX GHV VLPXODWHXUV SRXU 
SRXYRLU UpDOLVHU GHV VLPXODWLRQV FRPSOqWHV GX V\VWqPH JOREDO   
&HV GLIIpUHQWV DVSHFWV VHURQW DERUGpV WRXW DX ORQJ GH FH FKDSLWUH SRXU FRQFOXUH VXU OH 
PDQTXH GH VWDQGDUGLVDWLRQ GDQV OH GRPDLQH GX EkWLPHQW HW OD QpFHVVLWp G¶LQWURGXLUH XQ 
QRXYHDX VWDQGDUG GpGLp j O¶LQWHURSpUDELOLWp  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
,, &RQWH[WH pQHUJpWLTXH HW HQYLURQQHPHQWDO  
,,1 /H EkWLPHQW  XQ HQMHX pQHUJpWLTXH PDMHXU 
,,11 /H EkWLPHQW  XQ VHFWHXU SROOXDQW HW FRQVRPPDWHXU G¶pQHUJLH 
,,111 $X QLYHDX PRQGLDO 
&HV GHUQLqUHV DQQpHV RQW pWp PDUTXpHV SDU XQH pYROXWLRQ UDSLGH HW DODUPDQWH GH OD 
FRQFHQWUDWLRQ GX JD] j HIIHW GH VHUUH *(6 )LJXUH 1 HW HVVHQWLHOOHPHQW GH O¶DXJPHQWDWLRQ GX 
WDX[ GH &2 GDQV O¶DWPRVSKqUH ,O HVW GH SOXV HQ SOXV SUREDEOH TXH FHV WDX[ pOHYpV SRXUUDLHQW 
LQGXLUH XQ UpFKDXIIHPHQW FOLPDWLTXH FRQVLGpUDEOH TXL SRXUUDLW DYRLU XQ IRUW LPSDFW VXU OD YLH 
KXPDLQH /H UpFKDXIIHPHQW FOLPDWLTXH ULVTXH G¶LQGXLUH GHV FRQVpTXHQFHV FRQVLGpUDEOHV HW XQ 
FKDQJHPHQW UDGLFDO GH OD FRQILJXUDWLRQ DFWXHOOH GH OD SODQqWH UHPRQWpH GX QLYHDX G¶HDX GHV 
RFpDQV OD GpJUDGDWLRQ GH OD ELRGLYHUVLWp« 
 
)LJXUH 1 (YROXWLRQ GX WDX[ GH FRQFHQWUDWLRQ GH GLIIpUHQWV JD] j HIIHW GH VHUUH 
&HWWH FURLVVDQFH GHV WDX[ GH SROOXWLRQ VHPEOH rWUH HQ SDUIDLWH FRUUpODWLRQ DYHF 
O¶pYROXWLRQ H[SRQHQWLHOOH GH OD FRQVRPPDWLRQ PRQGLDOH G
pQHUJLH SULPDLUH GHSXLV 11 
)LJXUH  (OOH DWWHLQW HQ 00 XQH YDOHXU GH 110 0WHS VRLW HQYLURQ 11101 N:K >,($ 
011@ 
 
)LJXUH  (YROXWLRQ GH OD FRQVRPPDWLRQ G¶pQHUJLH SULPDLUH PRQGLDOH HQ 0WHS VHORQ OD VRXUFH >,($ 
011@ 
&HWWH FRQVRPPDWLRQ FRQVWDPPHQW FURLVVDQWH FRQGXLW j O¶pSXLVHPHQW DFFpOpUp GHV 
UHVVRXUFHV QDWXUHOOHV PDLV DXVVL j GHV WDX[ DQRUPDOHPHQW pOHYpV GH SROOXWLRQ /¶KRPPH VH 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
WURXYH DLQVL FRQIURQWp j GHV LQTXLpWDQWV GpILV HQYLURQQHPHQWDX[ DX[TXHOV LO GRLW IDLUH IDFH HW 
SUHQGUH GHV PHVXUHV HIILFDFHV 'DQV FHW REMHFWLI OH SURWRFROH GH .\RWR >.<2 1@ D pWp 
pWDEOL HQJDJHDQW SOXVLHXUV QDWLRQV j UpGXLUH OHXUV pPLVVLRQV GH JD] j HIIHW GH VHUUH HQWUH 00 
HW 01 GH  SDU UDSSRUW DX QLYHDX GH 10 3RXU DWWHLQGUH FHV REMHFWLIV LO HVW 
LQGLVSHQVDEOH G¶DJLU VXU OHV VHFWHXUV OHV SOXV pPHWWHXUV GH &2 
/H VHFWHXU GX EkWLPHQW UpVLGHQWLHO HW WHUWLDLUH HVW XQ JURV FRQVRPPDWHXU G¶pQHUJLH DX 
QLYHDX PRQGLDO DYHF XQH SDUW GH  GH OD FRQVRPPDWLRQ JOREDOH GH O¶pQHUJLH ILQDOH HQ 00 
>('' 00@ ,O VH SRVLWLRQQH GRQF FRPPH XQ DFWHXU FOp SRXU SDUYHQLU j UpVRXGUH OHV GpILV 
HQYLURQQHPHQWDX[ DX[TXHOV OHV SD\V GRLYHQW IDLUH IDFH HW UHVSHFWHU OHXUV HQJDJHPHQWV      
,,11 $X QLYHDX GH OD )UDQFH 
$X QLYHDX GH OD )UDQFH OHV PrPHV WHQGDQFHV SHXYHQW rWUH UHWURXYpHV DYHF XQ VHFWHXU 
EkWLPHQW TXL SUpVHQWH OD SDUWLH PDMRULWDLUH GHV FRQVRPPDWLRQV pQHUJpWLTXHV DQQXHOOHV GH  
GH O¶pQHUJLH ILQDOH HQ 010 )LJXUH  SURYRTXDQW DLQVL XQH pPLVVLRQ GH &2 GH 1 
>&,7(3$ 010@  
 
)LJXUH  5pSDUWLWLRQ GH OD FRQVRPPDWLRQ G¶pQHUJLH SDU VHFWHXU HQ )UDQFH >62(6 010@ 
$X FRXUV GH FHV WUHQWH GHUQLqUHV DQQpHV OD FRQVRPPDWLRQ pQHUJpWLTXH GHV EkWLPHQWV D 
FRQQX XQH UHPDUTXDEOHV DXJPHQWDWLRQ HQ SDVVDQW GH  0WHS HQ 10 j  0WHS HQ 00 
>$'(0( 00@ GX IDLW GH O
DFFURLVVHPHQW GHV QRPEUH GHV ORJHPHQWV  1 GH ORJHPHQWV HQ 
0 DQV >$'(0( 00@ DLQVL TXH GH OHXUV VXUIDFHV PR\HQQHV HW GH O
DXJPHQWDWLRQ GHV 
EHVRLQV HQ WHUPH GH FRQIRUW HW GH QRXYHOOHV WHFKQRORJLHV 8QH EDLVVH GH FHWWH FRQVRPPDWLRQ D 
pWp QRWpH HQ 00 0 >$'(0( 010@ HW HQ 010 ± 1 >$'(0( 011@ FRQVLGpUpHV 
DW\SLTXHV j FDXVH GHV HIIHWV GH OD FULVH pFRQRPLTXH  
/H VHFWHXU GX EkWLPHQW SRXUUDLW ELHQ rWUH OH VHXO TXL RIIUH GHV SRVVLELOLWpV GH SURJUqV 
LPSRUWDQW SHUPHWWDQW GH UpSRQGUH DX[ HQJDJHPHQWV QDWLRQDX[ HW LQWHUQDWLRQDX[ /H SURFHVVXV 
GH FRQFHUWDWLRQ GX *UHQHOOH GH O¶(QYLURQQHPHQW >0('$' 00@ D SURSRVp GHV REMHFWLIV 
DPELWLHX[ GH UpGXFWLRQ GHV pPLVVLRQV GH JD] j HIIHW GH VHUUH TXL GRLYHQW rWUH GLYLVpHV SDU 
TXDWUH j O¶KRUL]RQ GH 00 FRQIRUPpPHQW DX[ UHFRPPDQGDWLRQV GX *,(& /H SODQ EkWLPHQW j 
WUDYHUV OD UpJOHPHQWDWLRQ WKHUPLTXH >57 01@ H[LJH OD QRUPH GH 0 N:K(3PDQ DORUV TXH OD 
FRQVRPPDWLRQ PR\HQQH DQQXHOOH HVW GH 0 N:K(3 SDU P FKDXIIp HQ 00 WRXW EkWLPHQWV 
FRQIRQGXV  DQFLHQV HW QHXIV >$'(0( 00@ 'RQF PDOJUp OHV HIIRUWV UpDOLVpV SDU OD )UDQFH 
GHSXLV VRQ HQJDJHPHQW GDQV OH SURWRFROH GH .\RWR )LJXUH  XQ WUDYDLO FRQVLGpUDEOH UHVWH 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 10 
HQFRUH j IDLUH SRXU DPpOLRUHU OHV SHUIRUPDQFHV pQHUJpWLTXHV GHV EkWLPHQWV DFWXHOV HW GHV 
EkWLPHQWV IXWXUV  
 
)LJXUH  /HV HIIRUWV UpDOLVpV SDU OD )UDQFH GHSXLV 1 SRXU DPpOLRUHU O
HIILFDFLWp pQHUJpWLTXH GHV 
EkWLPHQWV GLUHFWLYHV '3( >$'(0( 010@ 
,,1 /H EkWLPHQW  XQH FKDUJH pOHFWULTXH LPSRUWDQWH 
,,11 /H EkWLPHQW HVW OH SUHPLHU VHFWHXU FRQVRPPDWHXU G¶pQHUJLH 
pOHFWULTXH  
/H VHFWHXU GX EkWLPHQW DYHF FHV GHX[ FRPSRVDQWHV UpVLGHQWLHOOH HW WHUWLDLUH HVW GH ORLQ 
OH SUHPLHU SRVWH GH FRQVRPPDWLRQ pOHFWULTXH HQ )UDQFH DYHF   GH OD FRQVRPPDWLRQ 
pOHFWULTXH JOREDOH GH  7:K )LJXUH  &HWWH FRQVRPPDWLRQ HVW HQ FRQVWDQWH DXJPHQWDWLRQ 
GHSXLV 10 )LJXUH  
 
)LJXUH  5pSDUWLWLRQ GH OD FRQVRPPDWLRQ pOHFWULTXH HQ )UDQFH SDU VHFWHXU HQ 010 >&*'' 010@ 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 




)LJXUH  /¶pYROXWLRQ GH OD FRQVRPPDWLRQ pOHFWULTXH HQ )UDQFH FRUULJpH GHV YDULDWLRQV FOLPDWLTXHV 
SDU VHFWHXU >&*'' 010@ 
,,1 /¶pOHFWULFLWp HVW OH SUHPLHU YHFWHXU G¶pQHUJLH FRQVRPPp GDQV 
OH VHFWHXU GX EkWLPHQW  
/¶pOHFWULFLWp HVW FODVVpH FRPPH OD SUHPLqUH pQHUJLH FRQVRPPpH GDQV OH VHFWHXU 
UpVLGHQWLHOWHUWLDLUH HQ )UDQFH DYHF  GH O¶pQHUJLH JOREDOH FRQVRPPpH GHV 1 0WHS HQ 
010 )LJXUH  HW XQH FURLVVDQFH GH  >$'(0( 011@  
 
)LJXUH  5pSDUWLWLRQ GHV VRXUFHV G¶pQHUJLH FRQVRPPpH GDQV OH VHFWHXU UpVLGHQWLHO WHUWLDLUH IUDQoDLV 
HQ 010 >$'(0( 011@ 
&HWWH SDUW LPSRUWDQWH HVW GXH SULQFLSDOHPHQW j 
 /D KDXVVH GH OD SDUW GX FKDXIIDJH pOHFWULTXH GDQV OHV PDLVRQV UpVLGHQWLHOOHV 
HVVHQWLHOOHPHQW GDQV OHV PDLVRQV QHXYHV FDU PRLQV FKHU j O¶LQVWDOODWLRQ TXL D 
SDVVp GH  HQ 00 >$'(0( 010@ j  HQ 010 >$'(0( 011@ &HWWH 
KDXVVH HVW REVHUYpH PDOJUp XQH WHQGDQFH JOREDOH GH OD EDLVVH GHV FRQVRPPDWLRQV 
GXHV DX FKDXIIDJH EDLVVH GH  GHSXLV 1 >$'(0( 010@ JUkFH j 
O¶DPpOLRUDWLRQ GH O¶LVRODWLRQ GHV EkWLPHQWV HW OD PDvWULVH GHV GpSHUGLWLRQV 
WKHUPLTXHV 0DLV OH FKDXIIDJH UHVWH OH SUHPLHU SRVWH GH FRQVRPPDWLRQ GH O¶pQHUJLH 
DYHF  GHV FRQVRPPDWLRQV GHV UpVLGHQFHV SULQFLSDOHV >$'(0( 011@ 
 /¶LQVWDOODWLRQ GH QRXYHDX[ V\VWqPHV GH FKDXIIDJHV GDQV OH VHFWHXU WHUWLDLUH SRPSH 
j FKDOHXU 90& « QpFHVVLWDQW O¶XWLOLVDWLRQ GH O¶pQHUJLH pOHFWULTXH 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
 /D PXOWLSOLFDWLRQ GHV © DSSDUHLOODJHV pOHFWULTXHV VSpFLILTXHV1 ª /D FRQVRPPDWLRQ 
XQLWDLUH PR\HQQH G¶pOHFWULFLWp VSpFLILTXH HVW SDVVpH GH 1 N:KP HQ 1 j 0 
N:KP HQ 00 >$'(0( 010@ )LJXUH  &H SKpQRPqQH V¶H[SOLTXH 
QRWDPPHQW SDU OD SURJUHVVLRQ GH O¶pTXLSHPHQW HQ DSSDUHLOV pOHFWURPpQDJHUV KLIL 
HW EXUHDXWLTXH 
 
)LJXUH  (YROXWLRQ GHV FRQVRPPDWLRQV XQLWDLUHV GHV UpVLGHQFHV SULQFLSDOHV SDU XVDJH >$'(0( 
010@  
,,1 &RQVpTXHQFHV GH FHWWH FKDUJH LPSRUWDQWH 
&HWWH FRQVRPPDWLRQ LPSRUWDQWH GH O¶pQHUJLH pOHFWULTXH HQWUDvQH QRQ VHXOHPHQW GHV 
pPLVVLRQV LPSRUWDQWHV GH &2 GHV FRWV pOHYpV PDLV DXVVL GHV VRXUFHV WKHUPLTXHV QRQ 
QpJOLJHDEOHV FDXVDQW O¶pOpYDWLRQ GHV WHPSpUDWXUHV HVVHQWLHOOHPHQW GDQV GHV EkWLPHQWV 
WKHUPLTXHPHQW LVROpV >&+(1 01@ &HW HIIHW SHXW rWUH H[SORLWp HQ KLYHU SRXU DLGHU DX 
FKDXIIDJH GX EkWLPHQW ELHQ TX¶LO QpFHVVLWH XQH JHVWLRQ SOXV FRPSOH[H GX IDLW GH OD QRQ 
PDvWULVH GH VHV VRXUFHV 0DLV FHW HIIHW QXLW SULQFLSDOHPHQW DX © FRQIRUW G¶pWp ª YHQDQW 
DFFURvWUH OD FRQVRPPDWLRQ GHV V\VWqPHV GH UDIUDvFKLVVHPHQW  
/HV DFWHXUV pOHFWULTXHV GHYLHQQHQW DLQVL LQGLVSHQVDEOHV SRXU DVVXUHU OH ERQ FKRL[ GH OD 
VWUXFWXUH DUFKLWHFWXUDOH DLQVL TX¶DX ERQ GLPHQVLRQQHPHQW HW IRQFWLRQQHPHQW GHV pTXLSHPHQWV 
GqV OD SKDVH GH FRQFHSWLRQ  
/¶XWLOLVDWLRQ GH PDWpULHOV SHUIRUPDQWV WHOV TXH GHV pFODLUDJHV /)& ODPSH IOXRUHVFHQWH 
FRPSDFWH RX j /(' GHV DOLPHQWDWLRQV j GpFRXSDJH DX OLHX GH WUDQVIRUPDWHXUV« SHXW 
QHWWHPHQW UpGXLUH OD FRQVRPPDWLRQ G¶pOHFWULFLWp 0DLV PDOJUp OHXUV IDLEOHV SXLVVDQFHV FHV 
DSSDUHLOV SHXYHQW TXDQG PrPH FRQVRPPHU XQH TXDQWLWp FRQVpTXHQWH G¶pOHFWULFLWp GX IDLW GHV 
PDXYDLV XVDJHV WHO TXH O¶pFODLUDJH LQXWLOH OHV PLVHV HQ YHLOOHV SOXW{W TXH O¶H[WLQFWLRQ WRWDOH 
>3248 00@  
2XWUH OD TXDQWLWp G¶pOHFWULFLWp FRQVRPPpH OD SpULRGH GH FRQVRPPDWLRQ GHPHXUH 
pJDOHPHQW LPSRUWDQWH ,O VHUDLW MXGLFLHX[ SDU H[HPSOH GH SURJUDPPHU OD FKDUJH GHV EDWWHULHV 
                                                 
1 $SSDUHLOV pOHFWULTXHV VSpFLILTXHV DXWUHV TXH FKDXIIDJHUDIUDvFKLVVHPHQW HDX FKDXGH VDQLWDLUH pFODLUDJH HW 
DX[LOLDLUHV YHQWLODWLRQ SRPSDJH 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
RUGLQDWHXUV SRUWDEOHV YpKLFXOHV pOHFWULTXHV« SHQGDQW GHV KHXUHV FUHXVHV « 'RQF OD ERQQH 
JHVWLRQ GHV FHV pTXLSHPHQWV V¶DYqUHQW LQGLVSHQVDEOH SRXU XQH PHLOOHXU PDvWULVH GH OHXUV 
FRQVRPPDWLRQV pQHUJpWLTXHV  
,,1 /H EkWLPHQW  XQH YDULDEOH G¶DMXVWHPHQW GX UpVHDX pOHFWULTXH 
,,11 /H EkWLPHQW HVW XQ DFWHXU GX UpVHDX pOHFWULTXH 
/¶pQHUJLH pOHFWULTXH HVW DFKHPLQpH GHSXLV VRQ OLHX GH SURGXFWLRQ HVVHQWLHOOHPHQW GHV 
FHQWUDOHV QXFOpDLUHV HQ )UDQFH DYHF 1 *: HQ 010 FH TXL FRUUHVSRQG j 0 GH OD 
SURGXFWLRQ JOREDOH MXVTX¶DX[ SRVWHV GH FRQVRPPDWLRQV j WUDYHUV OH UpVHDX pOHFWULTXH  UpVHDX 
GH WUDQVSRUW KDXWH WHQVLRQ HW UpVHDX GH GLVWULEXWLRQ PR\HQQH HW EDVVH WHQVLRQ $LQVL DX GHUQLHU 
Q°XG GH GLVWULEXWLRQ O¶pQHUJLH HVW DFKHPLQpH DX[ GLIIpUHQWV XWLOLVDWHXUV  OH VHFWHXU 
UpVLGHQWLHO WHUWLDLUH OH VHFWHXU LQGXVWULHO HW OH VHFWHXU GX WUDQVSRUW DYHF XQH SDUW UHVSHFWLYH GH 
 0 HW  )LJXUH  
/H EkWLPHQW HVW GRQF XQ DFWHXU PDMHXU GX UpVHDX pOHFWULTXH TXL SHXW MRXHU XQ U{OH 
SULPRUGLDO GDQV OD UpVROXWLRQ GHV SUREOqPHV OLpV j O¶H[SORLWDWLRQ GHV UpVHDX[ pOHFWULTXHV 




)LJXUH  /HV DFWHXUV GX UpVHDX pOHFWULTXH )UDQoDLV 
,,1 /LVVHU OHV FRXUEHV GH FRQVRPPDWLRQV HW UpGXLUH OHV SLFV GH 
FRQVRPPDWLRQV  
8Q SLF GH FRQVRPPDWLRQ HVW XQ UHFRUG GH FRQVRPPDWLRQ G¶pOHFWULFLWp ,O V¶DJLW G¶XQ 
GpSDVVHPHQW GHV VHXLOV G¶DSSHOV GH FRXUDQW SRXU OHVTXHOV OHV LQVWDOODWLRQV pOHFWULTXHV GX 
UpVHDX RQW pWp GLPHQVLRQQpHV /D UpSpWLWLRQ IUpTXHQWH GH FH SKpQRPqQH OLp j XQH SOXV RX 
PRLQV ORQJXH GXUpH SHXW HQWUDvQHU O¶HIIRQGUHPHQW G¶XQH SDUWLH GX UpVHDX pOHFWULTXH 
&H SKpQRPqQH HVW OD FRQVpTXHQFH GHV FRQGLWLRQV PpWpRURORJLTXH H[WUrPHV JUDQG 
IURLG  FKDXIIDJH RX JUDQGH FKDOHXU  FOLPDWLVDWLRQ 3RXU OD )UDQFH OHV SLFV RQW JpQpUDOHPHQW 
HX OLHX HQ KLYHU ORUV GHV VDLVRQV R OHV WHPSpUDWXUHV VRQW LQIpULHXUHV j & HW SURFKHV GH 0& 
HQ PR\HQQH )LJXUH 10 (Q HIIHW OD EDLVVH G¶XQ VHXO GHJUp GH WHPSpUDWXUH HVW FRPSHQVpH SDU 
XQH DXJPHQWDWLRQ LQVWDQWDQpH GH 00 0: VXU WRXWH OD )UDQFH >57(@   
/D YDOHXU GHV SLFV GH FRQVRPPDWLRQV pOHFWULTXHV HQ )UDQFH VXLW XQH WHQGDQFH 
FURLVVDQWH GHSXLV XQH GL]DLQH G¶DQQpH )LJXUH 10 &HWWH FURLVVDQFH HVW GLUHFWHPHQW OLpH j OD 
PXOWLSOLFDWLRQ GHV pTXLSHPHQWV pOHFWULTXHV GHV EkWLPHQWV GRQW OH FKDXIIDJH pOHFWULTXH $X 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
FRXUV GH O¶DQQpH 01 XQ QRXYHDX SLF GH FRQVRPPDWLRQ pOHFWULTXH D pWp pWDEOL OH  )pYULHU 
YHUV 1 KHXUHV j SOXV GH 100 000 PpJDZDWWV VXLWH j XQH YDJXH GH IURLG TXL D HQYDKL OD )UDQFH  
 
)LJXUH 10 /¶pYROXWLRQ GHV SXLVVDQFHV pOHFWULTXHV PD[LPDOHV FRQVRPPpHV GHSXLV 001 HQ IRQFWLRQ GHV 
WHPSpUDWXUHV >57( 011@ 
/D FRQVRPPDWLRQ pOHFWULTXH W\SLTXH MRXUQDOLqUH YDULH G¶XQH VDLVRQ j XQH DXWUH )LJXUH 
11 /H SLF GH FRQVRPPDWLRQ MRXUQDOLHU KLYHUQDO HVW GpWHFWp W\SLTXHPHQW YHUV 1K FH TXL 
FRUUHVSRQG DX UHWRXU GX WUDYDLO HW OD PLVH HQ URXWH GHV pTXLSHPHQWV GRQW HVVHQWLHOOHPHQW OH 
FKDXIIDJH &H SLF HVW pJDOHPHQW GpWHFWp HQ pWp j OD PrPH SpULRGH GH OD MRXUQpH PrPH VL FHOD 
HVW DYHF XQH YDOHXU SOXV IDLEOH GH OD FRQVRPPDWLRQ HW XQ DXWUH SLF HVW DWWHLQW YHUV 1K  
 
)LJXUH 11 &RQVRPPDWLRQV W\SLTXHV MRXUQDOLqUHV HQ pWp HQ GHPLVDLVRQ '6 HW HQ KLYHU >57( 011@ 
/D YDULDWLRQ HQWUH OH PLQLPXP HW OH PD[LPXP GH FRQVRPPDWLRQ GDQV XQH MRXUQpH 
W\SLTXH KLYHUQDOH HVW GH O¶RUGUH GH  *: VRLW  WUDQFKHV QXFOpDLUHV HQYLURQ 1000 0: SDU 
WUDQFKH )LJXUH 11 &HV SLFV VRQW GRQF WUqV SROOXDQWV HW OD UpGXFWLRQ GH OHXU IUpTXHQFH HW GH 
OHXU SXLVVDQFH SHUPHWWUDLHQW G¶RSWLPLVHU OH GLPHQVLRQQHPHQW GH OD SURGXFWLRQ HQ VXSSULPDQW 
pYHQWXHOOHPHQW GHV FHQWUDOHV LQXWLOHV HW SROOXDQWHV DLQVL TXH FHOXL GX WUDQVSRUW HW GH OD 
GLVWULEXWLRQ 
2XWUH OD EDLVVH GHV FRQVRPPDWLRQV JOREDOHV OD UpGXFWLRQ GHV SLFV GH FRQVRPPDWLRQ 
SRXUUD SDVVHU SDU OH OLVVDJH GHV FRXUEHV GH FRQVRPPDWLRQV MRXUQDOLqUHV j WUDYHUV GHV DFWLRQV 
GH 0DvWULVH GH OD 'HPDQGH (QHUJpWLTXH 0'( FRPPH OH GpSODFHPHQW GH FKDUJHV YHUV OHV 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
KHXUHV GH IDLEOH FRQVRPPDWLRQ >)2* 00@ >%2(' 00@ >0,6 01@ 2Q SHXW SDU H[HPSOH 
SUpYRLU GH GpSODFHU OHV FKDUJHV GH 1K YHUV K GX PDWLQ &¶pWDLW O¶REMHFWLI GH OD PLVH HQ SODFH 
GH OD WDULILFDWLRQ  KHXUHV FUHXVHV  SOHLQHV SRXU PLHX[ LQFLWHU OHV XWLOLVDWHXUV GX UpVHDX j 
GpSODFHU OHXUV FKDUJHV YHUV OHV KHXUHV FUHXVHV R OH WDULI GH O¶pOHFWULFLWp HVW PRLQV FKHUV 
0DLV FHWWH DFWLRQ Q¶HVW SOXV VXIILVDQWH HW LO IDXGUD DOOHU YHUV XQH WDULILFDWLRQ 
G\QDPLTXH GH O¶pQHUJLH FRW TXL YDULH j FKDTXH KHXUH VHORQ O¶RIIUH HW OD GHPDQGH >8)( 
010@ FRPPH F¶HVW GpMj OH FDV VXU OH PDUFKp (3(; >:(%B(3(@ &HWWH WDULILFDWLRQ 
G\QDPLTXH SRXUUD rWUH UpSHUFXWpH j O¶XVDJHU ILQDO JUkFH DX[ FRPSWHXUV LQWHOOLJHQWV W\SH OLQN\ 
>:(%B/,1@ HW j GHV QRXYHDX[ FRQWH[WHV MXULGLTXHV FRPPH OD ORL 120( QRXYHOOH 
RUJDQLVDWLRQ GX PDUFKp GH O
pOHFWULFLWp >0$= 011@  
,,1 'LPLQXHU OHV © EODFNRXWV ª 
/D FRQVRPPDWLRQ pOHFWULTXH HQ )UDQFH UHSUpVHQWH DLQVL GHV YDULDWLRQV LPSRUWDQWHV OH 
ORQJ G¶XQH MRXUQpH DYHF GHV SRLQWHV GH FRQVRPPDWLRQ TX¶LO IDXW FKHUFKHU j UpGXLUH 3RXU 
VDWLVIDLUH FHWWH GHPDQGH HQ pOHFWULFLWp 57( >:(%B57(@ YLVH j pWDEOLU XQH SUpYLVLRQ OD SOXV 
SUpFLVH SRVVLEOH GH OD FRQVRPPDWLRQ MRXUQDOLqUH DILQ GH GpWHUPLQHU OHV UHVVRXUFHV QpFHVVDLUHV 
j PHWWUH HQ °XYUH SRXU VDWLVIDLUH OD GHPDQGH HW pWDEOLU XQ pTXLOLEUHU HQWUH O¶RIIUH HW OD 
GHPDQGH  
8Q GpVpTXLOLEUH SHXW FRQGXLUH j GH VpULHXVHV SDQQHV pOHFWULTXHV HW XQH GpUpJXODWLRQ GX 
UpVHDX pOHFWULTXH WHOOH TXH OD FKXWH GHV QLYHDX[ GHV WHQVLRQV HW GHV IUpTXHQFHV GHYDQW rWUH 
PDLQWHQXV VWDEOHV SRXU OH ERQ IRQFWLRQQHPHQW GHV DSSDUHLOV HW V\VWqPHV pOHFWULTXHV 2Q SHXW 
DVVLVWHU j XQH FDVFDGH GH SUREOqPHV DOODQW MXVTX
DX SORQJHPHQW G¶XQH UpJLRQ RX G¶XQ SD\V 
HQWLHU GDQV XQ QRLU WRWDO HW PrPH G¶XQ FRQWLQHQW HQ FDV G¶LQWHUFRQQH[LRQ HQWUH UpVHDX[ FH TXL 
HVW OH FDV GX UpVHDX HXURSpHQ ,O V¶DJLW DORUV G¶XQH FRXSXUH pOHFWULTXH j ODUJH pFKHOOH DSSHOpH 
© EODFNRXW ª  
2Q SHXW LFL UDSSHOHU O¶LQFLGHQW GH 1RYHPEUH 00 R 10 PLOOLRQV G¶HXURSpHQV VLWXpV 
GDQV SOXVLHXUV SD\V )UDQFH $OOHPDJQH ,WDOLH VH VRQW WURXYpV SULYpV G¶pOHFWULFLWp VXLWH j XQH 
SDQQH WURXYDQW VRQ RULJLQH HQ $OOHPDJQH DSUqV OD PLVH KRUV VHUYLFH GH GHX[ OLJQHV KDXWHV 
WHQVLRQV SRXU SHUPHWWUH OH SDVVDJH G¶XQ EDWHDX 6H WURXYDQW DORUV HQ GpVpTXLOLEUH DYHF XQH 
FRQVRPPDWLRQ QHWWHPHQW VXSpULHXUH j OD SURGXFWLRQ HW DILQ GH SUpVHUYHU OH IRQFWLRQQHPHQW GX 
UpVHDX HW G
pYLWHU XQH SDQQH JpQpUDOH EODFN RXW GHV V\VWqPHV GH VpFXULWp DXWRPDWLTXHV 
FRXSHQW EUXWDOHPHQW >0(0 00@ O
DOLPHQWDWLRQ HQ pOHFWULFLWp GHV KDELWDWLRQV &
HVW OH VHXO 
PR\HQ SRXU pYLWHU XQ HIIRQGUHPHQW FRPSOHW GX UpVHDX D H[SOLTXp XQ PHPEUH GX GLUHFWRLUH 
GH 57(   
$LQVL OH ULVTXH GH GpIDLOODQFH GX UpVHDX pOHFWULTXH GpSHQG GH OD GLIIpUHQFH HQWUH OD 
SURGXFWLRQ GLVSRQLEOH HW OD SXLVVDQFH DSSHOpH &H ULVTXH GH GpIDLOODQFH HQ OLHQ DYHF GHV SLFV 
GH SOXV HQ SOXV LPSRUWDQWV GHYLHQW GH SOXV HQ SOXV JUDQG HW DYHF GHV GXUpHV SOXV LPSRUWDQWHV 
SRXYDQW GpSDVVHU OHV QLYHDX[ pFRQRPLTXHPHQW HW VRFLDOHPHQW DFFHSWDEOHV IL[pV j PRLQV GH  
KHXUHV SDU DQ /HV SUpYLVLRQV GH 57( SRXU 01 GpSDVVHQW FH SODIRQG DYHF XQH GXUpH 
PR\HQQH HVWLPpH j K0 )LJXUH 1  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 




)LJXUH 1 7UDMHFWRLUH SUREDEOH GHV ULVTXHV GH GpIDLOODQFH >57( 011@ 
3RXU pYLWHU XQ © EODFNRXW ª JOREDO XQ GpOHVWDJH SRQFWXHO SHXW rWUH HIIHFWXp DILQ GH 
UpGXLUH OHV GpJkWV >/8 00@ HIIDFHPHQW GHV FKDUJHV ,O HVW pJDOHPHQW SRVVLEOH GH SURILWHU 
GHV VRXUFHV GpFHQWUDOLVpHV GH SURGXFWLRQ GH O¶pQHUJLH SRXU UHQIRUFHU OHV VRXUFHV SULQFLSDOHV 
FHQWUDOHV QXFOpDLUHV WKHUPLTXHV K\GUDXOLTXHV«  
/D GpFHQWUDOLVDWLRQ GH OD SURGXFWLRQ pQHUJpWLTXH DX QLYHDX GHV XWLOLVDWHXUV HQ 
SDUWLFXOLHU DX QLYHDX GHV EkWLPHQWV GXH j O¶LQWpJUDWLRQ GHV pQHUJLHV UHQRXYHODEOHV LQWURGXLW 
GHV GLIILFXOWpV VXSSOpPHQWDLUHV DX QLYHDX GH OD JHVWLRQ GH OD SURGXFWLRQ JOREDOH GX UpVHDX 
pOHFWULTXH >&$,5( 00@ (Q FRQWUH SDUWLH HOOH SHUPHW GH GLVSRVHU GH GHJUpV G¶DMXVWHPHQW VXU 
OD FRQVRPPDWLRQ HQ SOXV GH O¶HIIDFHPHQW GHV FKDUJHV &HFL HQ IDYRULVDQW O¶DXWRFRQVRPPDWLRQ 
GHV EkWLPHQWV HW O¶DXJPHQWDWLRQ GH OD SDUW GHV pQHUJLHV UHQRXYHODEOHV MXVTX¶j DVVXUHU OHXU 
DXWRQRPLH HW OHXU DXWRVXIILVDQFH ><$0$ 00@  
,,1 &RQFOXVLRQ 
/H EkWLPHQW HVW DLQVL XQ Q°XG pQHUJpWLTXH PDMHXU GRQW XQH ERQQH PDvWULVH HW JHVWLRQ 
SHUPHWWUD GH UpGXLUH OHV UHMHWV HQ *(6 GH GLPLQXHU FRQVLGpUDEOHPHQW OHV FRQVRPPDWLRQV 
pQHUJpWLTXHV HW G¶DPpOLRUHU OD SHUIRUPDQFH HW OD VUHWp GX UpVHDX pOHFWULTXH  
 
8QH V\QHUJLH GRLW rWUH FUppH DXWRXU GH FH VHFWHXU pQHUJLYRUH DYHF GHV DFWLRQV 
FRQFUqWHV SHUPHWWDQW GH JpUHU DX PLHX[ FHWWH YDULDEOH G¶DMXVWHPHQW VXU WRXV OHV QLYHDX[ 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
,, 'HV QRXYHOOHV DFWLRQV HW UpVROXWLRQV GDQV OH VHFWHXU GX EkWLPHQW 
,,1 0RWLYDWLRQV GHV HIIRUWV UpDOLVpV GDQV OH VHFWHXU GX EkWLPHQW  
8QH HQTXrWH UpDOLVpH SDU O¶,326 >:(%B,36@ D UpYpOpH GHX[ SULQFLSDOHV PRWLYDWLRQV 
)LJXUH 1 SRXYDQW LQFLWHU OD SRSXODWLRQ j UpDOLVHU GHV HIIRUWV SRXU DPpOLRUHU OHXUV KDELWDWV    
 5pGXLUH OH PRQWDQW GH OD IDFWXUH pQHUJpWLTXH TXL UHSUpVHQWH OD VRXUFH SULQFLSDOH GH 
PRWLYDWLRQ   
 $PpOLRUHU OH FRQIRUW GRQW OH QLYHDX G¶H[LJHQFH HVW WRXMRXUV HQ DXJPHQWDWLRQ  
  
)LJXUH 1 /HV PRWLYDWLRQV SRXU O¶DPpOLRUDWLRQ GH O¶KDELWDW >$'(0( 010@ 
&HV GHX[ PRWLYDWLRQV HW DWWHQWHV GH O¶XWLOLVDWHXU GRLYHQW rWUH SULVHV HQ FRPSWH SDU OHV 
WUDYDX[ GH UHFKHUFKH OHV EXUHDX[ G¶pWXGHV HW OHV SRXYRLUV SXEOLFV GDQV FH VHFWHXU DILQ TXH 
OHV VROXWLRQV DSSRUWpHV VRLHQW ODUJHPHQW DSSOLTXpHV VXU OH WHUUDLQ /HV DFWLRQV GpYHORSSpHV 
GRLYHQW DVVXUHU XQH UpGXFWLRQ GH OD FRQVRPPDWLRQ pQHUJpWLTXH HW DLQVL GH OD IDFWXUH WRXW HQ 
UHVSHFWDQW OH FRQIRUW GHV XVDJHUV &HV GHX[ D[HV VRQW G¶DLOOHXUV OHV D[HV SULQFLSDX[ GH OD 
UpJOHPHQWDWLRQ WKHUPLTXH 00 >57 00@ LQWLWXOpH © GHV EkWLPHQWV FRQIRUWDEOHV HW 
SHUIRUPDQWV ª &HV VROXWLRQV V¶RUJDQLVHQW DXWRXU GH GHX[ D[HV SULQFLSDX[  
 $PpOLRUHU O¶LVRODWLRQ WKHUPLTXH HW IDYRULVHU O¶DXWRFRQVRPPDWLRQ j WUDYHUV OH 
FRQFHSW GHV EkWLPHQWV j KDXWHV SHUIRUPDQFHV pQHUJpWLTXHV WHOV TXH OHV EkWLPHQWV EDVVH 
FRQVRPPDWLRQ YRLUH GHV EkWLPHQWV j pQHUJLH SRVLWLYH 
 0DvWULVHU OD GHPDQGH pQHUJpWLTXH HW OHV XVDJHV SRXU DVVXUHU XQH © XWLOLVDWLRQ 
UDWLRQQHOOH GH O¶pQHUJLH ª >&+$% 1@ TXL UHVSHFWH OHV SUpIpUHQFHV GHV RFFXSDQWV j WUDYHUV OD 
QRWLRQ GHV EkWLPHQWV LQWHOOLJHQWV RX ©VPDUW EXLOGLQJVª >1,.2 00@  
,, /HV EkWLPHQWV EDVVHV FRQVRPPDWLRQV YRLUH j pQHUJLH SRVLWLYH 
,,1 $PpOLRUDWLRQ GHV SHUIRUPDQFHV pQHUJpWLTXHV 
/HV EkWLPHQWV GX IXWXU GHYURQW rWUH SHX FRQVRPPDWHXUV G¶pQHUJLH YRLUH DXWRQRPHV 
pQHUJpWLTXHPHQW 3RXU DWWHLQGUH FHV REMHFWLIV HW UHVSHFWHU FHV HQJDJHPHQWV QDWLRQDX[ OH SODQ 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
FOLPDW HW LQWHUQDWLRQDX[ >.<2 1@ OD )UDQFH D PLV HQ SODFH GHV QRUPHV VRXV IRUPH GH 
UpJOHPHQWDWLRQV WKHUPLTXHV 57 LPSRVDQW O¶XWLOLVDWLRQ G¶XQH LVRODWLRQ WKHUPLTXH SHUIRUPDQWH 
SRXU OHV PDLVRQV QHXYHV RX HQ UpQRYDWLRQ HW TXL UHVSHFWHQW OH *UHQHOOH GH O¶HQYLURQQHPHQW 
&HV VpULHV GH UpJOHPHQWDWLRQV WKHUPLTXHV 57 1 57 1 57 000 5700 >57 00@ 
5701 >57 01@ VRQW GH SOXV HQ SOXV H[LJHDQWHV DX ILO GX WHPSV /HV H[LJHQFHV HQ WHUPH 
GH FRQVRPPDWLRQV pQHUJpWLTXHV VRQW SDVVpHV G¶XQH PR\HQQH GH 10 N:K PðDQ GDQV OD 57 
00 j 0 N:K PðDQ SRXU OD 57 01 )LJXUH 1    
'HSXLV OD PLVH HQ SODFH GH OD SUHPLqUH 57 HQ  OHV FRQVRPPDWLRQV pQHUJpWLTXHV RQW 
pWp GLYLVpHV SDU  HW DYHF OD QRXYHOOH 57 GH 01 OH *UHQHOOH GH O¶HQYLURQQHPHQW SUpYRLW GH 
OD GLYLVHU HQFRUH SDU  SRXU SRXYRLU DWWHLQGUH OH SODIRQG G¶XQH PR\HQQH GH FRQVRPPDWLRQ GH 
0 N:K PðDQ FRQIRUPpPHQW j O
DUWLFOH  GH OD ORL *UHQHOOH 1 >*5( 00@  
,O V¶DJLW GH OD FRQVRPPDWLRQ PR\HQQH GHV EkWLPHQWV EDVVH FRQVRPPDWLRQ %%& OH 
ODEHO GH UpIpUHQFH GHV PDLVRQV QHXYHV j O¶KRUL]RQ GH 01 pWDSH HVVHQWLHOOH SRXU DWWHLQGUH OH 
QLYHDX GHV EkWLPHQWV j pQHUJLH SRVLWLYH %(3RV j O¶KRUL]RQ GH 00 /HV EkWLPHQWV %(3RV 
>7+,( 00@ VRQW QRQ VHXOHPHQW SOXV SHUIRUPDQWV pQHUJpWLTXHPHQW TXH OH %%& PDLV LOV VRQW 
DXVVL FDUDFWpULVpV SDU O¶LQWpJUDWLRQ GH SURGXFWLRQ G¶pQHUJLH UHQRXYHODEOH SRXYDQW rWUH LQMHFWpH 
DX UpVHDX UHQGDQW VRQ ELODQ pQHUJpWLTXH SRVLWLI G¶R VRQ DSSHOODWLRQ 
 
)LJXUH 1 /¶pYROXWLRQ GHV H[LJHQFHV UpJOHPHQWDLUHV GH OD FRQVRPPDWLRQ pQHUJpWLTXH GHV EkWLPHQWV 
QHXIV  XQH UXSWXUH RSpUpH SDU OH *UHQHOOH (QYLURQQHPHQW >57 01@ 
3RXU DWWHLQGUH OH QLYHDX pQHUJpWLTXH GHV %%& OD QRXYHOOH 57 01 >57 01@ D 
LPSRVp  SULQFLSDOHV H[LJHQFHV GDQV OHV PDLVRQV QHXYHV  
 /¶HIILFDFLWp pQHUJpWLTXH GX EkWLPHQW %ELR F¶HVW XQ FULWqUH OLp DX[ 
FRPSRVDQWHV GH OD FRQFHSWLRQ GX EkWLPHQW W\SRORJLH ORFDOLVDWLRQ DOWLWXGH« VDQV WHQLU 
FRPSWH GH FHV V\VWqPHV pQHUJpWLTXHV LQVWDOOpV ,O V¶DJLW LFL GH YpULILHU O
RSWLPLVDWLRQ GH 
O¶LQHUWLH HW GH O
LVRODWLRQ GX EkWL SRXU UpGXLUH VHV GpSHUGLWLRQV WKHUPLTXH HQ XWLOLVDQW GHV 
PDWpULDX[ SHUIRUPDQWV WHOV TXH OD PRXVVH GH SRO\XUpWKDQH OHV ODLQH GH YHUUHV RX OH 
SRO\VW\UqQH HW DXVVL GHV WHFKQLTXHV GH PLHX[ HQ PLHX[ DGDSWpHV WHOOHV TXH OH GRXEOH YLWUDJH 
HW OD UpGXFWLRQ GHV SRQWV WKHUPLTXHV /¶DUFKLWHFWXUH GH FHV EkWLPHQWV HVW DXVVL pWXGLpH GH 
PDQLqUH j DVVXUHU XQ DSSRUW SDVVLI PD[LPDO HQ KLYHU HVVHQWLHOOHPHQW GHV DSSRUWV VRODLUHV j 
WUDYHUV O¶DXJPHQWDWLRQ GHV VXUIDFHV YLWUpHV HW O¶pWXGH GH OHXUV RULHQWDWLRQV  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
 /D FRQVRPPDWLRQ pQHUJpWLTXH GX EkWLPHQW &HS  FH FULWqUH HVW OLp j OD 
FRQVRPPDWLRQ HQ pQHUJLH SULPDLUH GHV SULQFLSDX[ XVDJHV  FKDXIIDJH UHIURLGLVVHPHQW 
pFODLUDJH SURGXFWLRQ G¶HDX FKDXGH VDQLWDLUH HW DX[LOLDLUHV SRPSHV YHQWLODWHXUV« &HFL 
H[LJH O¶LQWpJUDWLRQ GHV V\VWqPHV pQHUJpWLTXHV SHUIRUPDQWV WHOV TXH OD YHQWLODWLRQ GRXEOH IOX[ 
FKDXGLqUH j FRQGHQVDWLRQ FKDXIIDJH WKHUPRG\QDPLTXH SRPSH j FKDOHXU«(W DXVVL 
O¶XWLOLVDWLRQ GHV pQHUJLHV UHQRXYHODEOHV FRPPH OHV SDQQHDX[ VRODLUHV SKRWRYROWDwTXHV >0$1= 
00@   
 /H FRQIRUW G¶pWp 7LF  WHPSpUDWXUH LQWpULHXUH FRQYHQWLRQQHOOH  LO V¶DJLW GH 
YpULILHU O¶DSWLWXGH GX EkWLPHQW j JDUDQWLU XQ ERQ QLYHDX GH FRQIRUW HW GH WHPSpUDWXUH HQ pWp 
VDQV UHFRXULU j GHV V\VWqPHV GH UHIURLGLVVHPHQW LQWURGXLVDQW GHV FRQVRPPDWLRQV 
VXSSOpPHQWDLUHV &H QLYHDX GH FRQIRUW SHXW rWUH DVVXUp j WUDYHUV OD SURWHFWLRQ GHV ORFDX[ GX 
VROHLO O¶pWp PDVTXHV YpJpWDX[ HW SURWHFWLRQV VRODLUHV DPRYLEOHV XQ UDIUDvFKLVVHPHQW 
RSWLPLVp YHQWLODWLRQ QRFWXUQH EUDVVDJH G¶DLU XQ GpFDODJH GHV SLFV GH WHPSpUDWXUH LQHUWLH GX 
EkWLPHQW HW DXVVL XQH SULVH HQ FRPSWH GH OD FRQWULEXWLRQ GHV DSSRUWV LQWHUQHV SURYRFDQWV XQH 
pOpYDWLRQ GHV WHPSpUDWXUHV TXH O¶RQ HVVD\HUD GH PLQLPLVHU  
,, &RQVpTXHQFHV GH FHV pYROXWLRQV 
/HV EkWLPHQWV SHUIRUPDQW WKHUPLTXHPHQW QH IRQFWLRQQHQW SDV FRPPH GHV EkWLPHQWV 
FODVVLTXHV  OHV DFWHXUV LQWHUQHV HW O¶XVDJH G¶pTXLSHPHQWV GHYLHQQHQW GH SOXV HQ SOXV LQIOXHQWV 
VXU OD FRQVRPPDWLRQ pQHUJpWLTXH HW OHV SKpQRPqQHV DXSDUDYDQW QpJOLJHDEOHV GDQV OHV 
EkWLPHQWV j 10 N:KPðDQ GH EHVRLQV GH FKDXIIDJH GHYLHQQHQW GH SUHPLqUH LPSRUWDQFH GDQV 
OHV %%& 0 N:KPðDQ  
'H SOXV XQ EkWLPHQW ELHQ LVROp WKHUPLTXHPHQW HVW GDYDQWDJH H[SRVp DX[ VXUFKDXIIHV 
GXHV DX[ FKDUJHV LQWHUQHV SDU XQ HIIHW © 7KHUPRV ª >$02 00@ (Q HIIHW XQH LVRODWLRQ 
LPSRUWDQWH HPSrFKH OD FKDOHXU GH V¶pFKDSSHU HW HQ SUpVHUYH XQH JUDQGH SDUWLH j O¶LQWpULHXU GX 
EkWLPHQW )LJXUH 1 /HV DSSRUWV VRODLUHV DLQVL TXH OHV DSSRUWV LQWHUQHV GpJDJpV SDU OHV 
RFFXSDQWV HW OHV pTXLSHPHQWV GHYLHQQHQW LPSRUWDQWV HW SDUWLFLSHQW FRQVLGpUDEOHPHQW GDQV OH 
UpFKDXIIHPHQW GH OD SLqFH  
&KDOHXU GpJDJpH SDU OHV RFFXSDQWV
&KDOHXU GpJDJpH SDU OHV pTXLSHPHQWV
 
)LJXUH 1 ,OOXVWUDWLRQ GHV DSSRUWV LQWHUQHV 
&HW HIIHW WKHUPRV SHXW HQWUDvQHU GHV VXUFKDXIIHV HVWLYDOHV LPSRUWDQWHV UHQGDQW OH 
FRQIRUW G¶pWp SOXV GpOLFDW %HDXFRXS GH EkWLPHQWV EDVVH FRQVRPPDWLRQ VRQW YLFWLPHV GH FHWWH 
VXUFKDXIIH FDU VL RQ SHQVH LQWXLWLYHPHQW j SURWpJHU OHV ORFDX[ GX VROHLO O¶pWp RQ VRXVHVWLPH OD 
FRQWULEXWLRQ GHV DSSRUWV LQWHUQHV j O¶pOpYDWLRQ GHV WHPSpUDWXUHV 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 0 
2Q SHXW LFL FLWHU FRPPH H[HPSOH OHV pWXGHV PHQpHV VXU OH EkWLPHQW 35(',6 SRXU 
TXDQWLILHU FHV DSSRUWV LQWHUQHV /H EkWLPHQW 35(',6 TXL VHUD pWXGLp DYHF SOXV GH GpWDLOV GDQV 
OH FKDSLWUH  GH FHWWH WKqVH HVW XQ EkWLPHQW EDVVH FRQVRPPDWLRQ TXL D pWp UHVWUXFWXUp j SDUWLU 
G¶XQ EkWLPHQW H[LVWDQW HQ UHVSHFWDQW OD UpJOHPHQWDWLRQ WKHUPLTXH 57 00 8QH LVRODWLRQ 
SHUIRUPDQWH j O¶DLGH GH RXDWH GH FHOOXORVH DLQVL TX¶XQ V\VWqPH pQHUJpWLTXH HIILFDFH 90& 
GRXEOH IOX[ GH PDQLqUH j JDUDQWLU XQH FRQVRPPDWLRQ HQ FKDXIIDJH LQIpULHXUH j 
0N:K(3PðDQ  
/HV pWXGHV UpDOLVpHV SDU +HUYp &KHQDLOOHU >&+(1 011@ VXU FH EkWLPHQW RQW pYDOXp j 
0  OD FRQWULEXWLRQ GHV DSSRUWV LQWHUQHV GDQV OH FKDXIIDJH DQQXHO )LJXUH 1 /¶LPSRUWDQFH 
GHV FHV DSSRUWV D PrPH SURYRTXpV GHV SpULRGHV GH VXUFKDXIIHV IUpTXHQWHV HQ pWp HQ O¶DEVHQFH 
GH V\VWqPH GH FOLPDWLVDWLRQ  
 
)LJXUH 1 4XDQWLILFDWLRQ GH OD SDUW GHV DSSRUWV LQWHUQHV GDQV OD FRQWULEXWLRQ DX FKDXIIDJH G¶XQH 
VDOOH GX EkWLPHQW 35(',6 >&+(1 010@ 
,O GHYLHQW GRQF LQGLVSHQVDEOH GH WUDYDLOOHU j TXDQWLILHU HW PLQLPLVHU FHV DSSRUWV 
LQWHUQHV GqV OD SKDVH GH FRQFHSWLRQ DUFKLWHFWXUDOH >'835 00@ HW GH OHV JpUHU DX PLHX[ 
GXUDQW O¶H[SORLWDWLRQ GX EkWLPHQW  
 
'¶R O¶LQWpUrW G¶XQH VLPXODWLRQ G\QDPLTXH JOREDOH SHUPHWWDQW GH TXDQWLILHU OHV 
LPSDFWV GH FHV DSSRUWV VXU O¶pYROXWLRQ GHV WHPSpUDWXUHV GX EkWLPHQW SRXU pYDOXHU VRQ 
FRQIRUW G¶pWp HQ SOXV GH VHV EHVRLQV GH FKDXIIDJH 
 
,, /HV EkWLPHQWV LQWHOOLJHQWV %,  
1RXV DYRQV QRWp SUpFpGHPPHQW TXH OH EkWLPHQW HVW XQ Q°XG pQHUJpWLTXH FRPSOH[H 
GRQW OH IRQFWLRQQHPHQW IDLW LQWHUYHQLU SOXVLHXUV DFWHXUV TXL QpFHVVLWH G¶rWUH PLHX[ PDvWULVp HW 
GRQW OH IRQFWLRQQHPHQW GpSHQG GH SOXVLHXUV FRPSRVDQWHV LQWpULHXUHV XVDJHUV 
pTXLSHPHQWV« HW H[WpULHXUHV VROHLO PDUFKp GH O¶pQHUJLH« TXL GRLYHQW HX[PrPHV rWUH 
FRQWU{OpV HQ SHUPDQHQFH &HV IRQFWLRQQDOLWpV GpSDVVHQW OHV FDSDFLWpV KXPDLQHV DX QLYHDX GHV 
PR\HQV j PHWWUH HQ SODFH SRXU FROOHFWHU VWRFNHU HW FRPSDUHU OHV LQIRUPDWLRQV HW SUHQGUH OHV 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
GpFLVLRQV HQ IRQFWLRQV GH SOXVLHXUV SDUDPqWUHV j OD IRLV«(OOHV VHURQW GRQF DVVXUpHV SDU GHV 
DXWRPDWHV HW GHV V\VWqPHV LQWHOOLJHQWV GH FRQWU{OH HW GH JHVWLRQ GH O¶pQHUJLH SRXYDQW rWUH 
LQVWDOOpV DX QLYHDX GX EkWLPHQW OH UHQGDQW DLQVL LQWHOOLJHQW © (QHUJ\ 6PDUW +RPH ª    
,O V¶DJLW GHV 6\VWqPHV GH *HVWLRQ (QHUJpWLTXH GX %kWLPHQW 6*(% TXL RQW YX OHXUV 
DSSDULWLRQV DX[ (WDWV8QLV GDQV OHV DQQpHV 10 >1,.2 00@ (QVXLWH OH FRQFHSW GH EkWLPHQW 
LQWHOOLJHQW V¶HVW FRQVROLGp GDQV OHV DQQpHV 10 DYHF OHV GpYHORSSHPHQWV GHV QRXYHOOHV 
WHFKQRORJLHV HW GH O¶LQIRUPDWLTXH +D >+$ 00@ SURSRVDLW XQH GpILQLWLRQ SUpFLVH GHV 
V\VWqPHV pQHUJpWLTXHV FRPPH ©XQ HQVHPEOH G
pTXLSHPHQWV GRWpV GH PLFURFRQWU{OHXUV D\DQW 
GHV FDSDFLWpV GH FRPPXQLFDWLRQ YLD GHV SURWRFROHV VWDQGDUGV XQ V\VWqPH GH FRQWU{OH 
FRPPDQGH FHQWUDOLVp HW XQH LQWHUIDFH KRPPH PDFKLQH SHUPHWWDQW GH UpDOLVHU FHUWDLQHV 
IRQFWLRQV G
RSWLPLVDWLRQ GH FRQGXLWH HW GH VXLYL GH OD FRQVRPPDWLRQ G
pQHUJLHª  
8Q V\VWqPH GH JHVWLRQ pQHUJpWLTXH HVW GRQF FDSDEOH GH  
 3HUFHYRLU O¶LQIRUPDWLRQ JUkFH j GHV FDSWHXUV GH PHVXUH GH SOXVLHXUV YDULDEOHV GX 
EkWLPHQW HW GHV VROXWLRQV G¶DFTXLVLWLRQV GH GRQQpHV  
 5DLVRQQHU j O¶DLGH G¶DOJRULWKPHV GH FRQWU{OH FRPPDQGH HW G¶RSWLPLVDWLRQ  
 $JLU VXU VRQ HQYLURQQHPHQW YLD OHV GLIIpUHQWV V\VWqPHV G¶DXWRPDWLVDWLRQ HW 
DFWLRQQHXUV LQVWDOOpV DX QLYHDX GX EkWLPHQW JOREDO RX DX QLYHDX GH FKDTXH SLqFH  
8Q 6*(% HVW LQVWDOOp GDQV XQ EkWLPHQW GDQV OH EXW GH IRXUQLU SOXVLHXUV VHUYLFHV j VHV 
RFFXSDQWV FRPPH OH FRQIRUW OD JHVWLRQ GH O¶pQHUJLH OD VpFXULWp« >$%5 00@ &HWWH 
DXWRPDWLVDWLRQ SHUPHW G¶pYLWHU OHV HUUHXUV HW OHV RXEOLV KXPDLQV HQ DVVXUDQW GHX[ IRQFWLRQV 
SULQFLSDOHV  
 0DvWULVH GH O¶pFKDQJH pQHUJpWLTXH DYHF OH UpVHDX /H 6*(% GHYUDLW DLGHU 
VRQ © VPDUW EXLOGLQJ ª j PLHX[ PDvWULVHU VRQ LQWHUDFWLRQ DYHF OH UpVHDX HQ H[WUDFWLRQ HW HQ 
LQMHFWLRQ GH O¶pQHUJLH ,O GRLW SHUPHWWUH G
DSSHOHU O
pOHFWULFLWp SDU OH FKHPLQ OH SOXV FRXUW 
SDUWLFLSDQW DLQVL j OD ILDELOLVDWLRQ GX UpVHDX pOHFWULTXH HW j OD UpGXFWLRQ GHV SHUWHV OLpHV DX 
WUDQVSRUW HW j OD GLVWULEXWLRQ 10 ,O SHUPHW pJDOHPHQW GH PDvWULVHU OD SURGXFWLRQ ORFDOH 
G¶pQHUJLH UHQRXYHODEOH HQ IDYRULVDQW O¶DXWRFRQVRPPDWLRQ SHQGDQW OHV KHXUHV GH SRLQWH WRXW HQ 
WHQDQW FRPSWH GHV FRQGLWLRQV PpWpRURORJLTXHV SRXU OHXUV SURGXFWLRQV ,O GpWHUPLQH pJDOHPHQW 
OHV SpULRGHV RSWLPDOHV GH YHQWH GH O¶pQHUJLH SURGXLWH HQ IRQFWLRQ GHV IOXFWXDWLRQV GX SUL[ GH 
O¶pQHUJLH ,O SHUPHW DLQVL GH UpDOLVHU XQ UHWRXU VXU LQYHVWLVVHPHQW UDSLGH HW SDUWLFLSH j 
O¶pTXLOLEUH GH SURGXFWLRQFRQVRPPDWLRQ HQ IRXUQLVVDQW O¶pQHUJLH DX UpVHDX ORUVTX¶LO HQ D 
EHVRLQ >:$5 011@  
 3LORWDJH GHV FKDUJHV  FHWWH WHFKQLTXH TXL YD SHUPHWWUH GH PRLQV FRQVRPPHU 
HQ SpULRGH GH SRLQWH FRQVLVWH j UHSRUWHU OHV FKDUJHV FRPPDQGDEOHV HVVHQWLHOOHPHQW 
pOHFWULTXHV HQ OHV GpFDODQW j XQH SpULRGH XOWpULHXUH R OH WDULI GH O¶pQHUJLH HVW PRLQV FKHU SRXU 
pYLWHU OHV WDULIV KRUDLUHV pOHYpV >%2(' 00@ *UkFH j FHWWH WHFKQLTXH OH GpFOHQFKHPHQW GX 
EDOORQ G¶HDX FKDXGH SDU H[HPSOH HVW SURJUDPPp YHUV K GX PDWLQ KHXUHV FUHXVHV (OOH 
FRQVLVWH DXVVL DX GpOHVWDJH GH FHUWDLQV DSSDUHLOV QRQ SULRULWDLUHV WHO TXH OD PDFKLQH j ODYHU 
SRXU pYLWHU OH GpSDVVHPHQW GH O¶DERQQHPHQW pOHFWULTXH HW DLQVL OD FRXSXUH GH FRXUDQW >/( 
00@   
8Q V\VWqPH GH JHVWLRQ GH O¶pQHUJLH HVW XQ V\VWqPH FRPSOH[H UDVVHPEODQW SOXVLHXUV 
IRQFWLRQV FRPPH RQ SHXW LOOXVWUHU j WUDYHUV O¶RXWLO GH JHVWLRQ GH O¶pQHUJLH © *+RPH7HFK ª 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
>+$ 00@ >0,66 01@ LVVX GHV WUDYDX[ GH 6WpSKDQH 3/2,; FKHUFKHXU DX ODERUDWRLUH 
*6&23 ,O HVW FRPSRVp GH WURLV FRXFKHV $QQH[H 1  
 DQWLFLSDWLYH SHUPHWWDQW OD SUpGLFWLRQ GHV DFWHXUV LQWHUQHV XVDJHV pTXLSHPHQWV HW 
H[WHUQHV FRWV PpWpR 
 UpDFWLYH SRXU OD FRUUHFWLRQ HW O¶DMXVWHPHQW DILQ GH UHVSHFWHU OHV DQWLFLSDWLRQV YLVj
YLV G¶DOpDV 
 XQH FRXFKH ORFDOH DX QLYHDX GHV pTXLSHPHQWV SRXU OD SULVH GHV FRQVLJQHV 
3DU FRQVpTXHQFH OHV 6*(% RQW EHVRLQ QRQ VHXOHPHQW G¶pTXLSHPHQWV LQWHOOLJHQWV HW 
G¶DOJRULWKPHV DYDQFpV G¶RSWLPLVDWLRQ PDLV DXVVL GH PRGqOHV GH WRXV OHV DFWHXUV SRXU SRXYRLU 
SUpGLUH OH IRQFWLRQQHPHQW GX V\VWqPH   
/HV V\VWqPHV GH *HVWLRQ 7HFKQLTXH &HQWUDOLVpH *7& RX *HVWLRQ 7HFKQLTXH GX 
%kWLPHQW *7% LQVWDOOpV SULQFLSDOHPHQW GDQV GHV EkWLPHQWV WHUWLDLUHV IRQW SDUWLH GH FHV 
6*(% ,OV SHUPHWWHQW SULQFLSDOHPHQW OD JHVWLRQ GHV pTXLSHPHQWV GH FRQIRUW WHO TXH OH 
FKDXIIDJH OD YHQWLODWLRQ HW O¶pFODLUDJH«8Q V\VWqPH GH *7& D pWp LQVWDOOp GDQV OH EkWLPHQW 
35(',6 FI FKDSLWUH  GDQV OH EXW GH VXSHUYLVHU HW FRQWU{OHU ILQHPHQW OH V\VWqPH GH 
9HQWLODWLRQ 0pFDQLTXH &RQWU{OpH 90&   
,, &RQFOXVLRQ 
$\DQW FRQVFLHQFH GH O¶HQMHX pQHUJpWLTXH PDMHXU GX EkWLPHQW HW SRXVVp SDU OH GpVLU GH 
UpGXLUH OHV IDFWXUHV pQHUJpWLTXHV HW FHOXL G¶DPpOLRUHU OH FRQIRUW GHV RFFXSDQWV SOXVLHXUV 
PHVXUHV HW RULHQWDWLRQV RQW pWp SULVHV SRXU DPpOLRUHU O¶HIILFDFLWp pQHUJpWLTXH GX EkWL j WUDYHUV 
OH ODEHO %%& HW O¶LQWURGXLUH GH O¶LQWHOOLJHQFH SDU O¶XWLOLVDWLRQ GHV V\VWqPHV GH JHVWLRQ 
pQHUJpWLTXH  
 
&H FKDQJHPHQW GH FRQWH[WH pQHUJpWLTXH HW FHV SURJUqV WHFKQRORJLTXHV RQW GHV 
LQIOXHQFHV GLUHFWHV VXU OD PRGpOLVDWLRQ HW OD VLPXODWLRQ GX EkWLPHQW 'HV QRXYHOOHV 
FRPSRVDQWHV HW YDULDQWHV GRLYHQW rWUH LQWURGXLWHV SRXU UpSRQGUH DX[ QRXYHOOHV H[LJHQFHV 
                                                 
 *6&23 /DERUDWRLUH GHV 6FLHQFHV SRXU OD &RQFHSWLRQ O
2SWLPLVDWLRQ HW OD 3URGXFWLRQ GH *UHQREOH  
KWWSZZZJVFRSJUHQREOHLQSIU  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
,, 'HV QRXYHDX[ EHVRLQV HQ VLPXODWLRQ GX EkWLPHQW 
,,1 /HV LQWpUrWV GH OD VLPXODWLRQ GX EkWLPHQW 
&RPPH WRXW V\VWqPH SK\VLTXH OH F\FOH GH YLH GX V\VWqPH EkWLPHQW VH FRPSRVH HQ 
TXDWUH SKDVHV OD SKDVH GH FRQFHSWLRQ OD SKDVH GH PLVH HQ SODFH IDEULFDWLRQ FRQVWUXFWLRQ 
LQVWDOODWLRQ UpQRYDWLRQ« OD SKDVH G¶H[SORLWDWLRQ HW G¶XWLOLVDWLRQ SRXU DUULYHU j OD SKDVH 
ILQDOH GH ILQ GH YLH GHVWUXFWLRQ UHF\FODJH«  
/D VLPXODWLRQ FDSDEOH GH GRQQHU XQ FRPSRUWHPHQW DSSURFKp GHV V\VWqPHV FRPSOH[HV 
j SDUWLU GH VFpQDULRV HW FRQILJXUDWLRQV ELHQ GpILQLV SHXW LQWHUYHQLU GDQV SOXVLHXUV SKDVHV GH 
F\FOH GH YLH GRQW SULQFLSDOHPHQW OD SKDVH GH FRQFHSWLRQ HW OD SKDVH G¶H[SORLWDWLRQ  
 &RQFHSWLRQ  HOOH UHSUpVHQWH XQ RXWLO G¶DLGH j OD GpFLVLRQ SHUPHWWDQW GH FKRLVLU 
SDUPL SOXVLHXUV XQH VROXWLRQ RSWLPDOH GH FRQFHSWLRQ UpSRQGDQW DX FDKLHU GHV 
FKDUJHV OD UpJOHPHQWDWLRQ WKHUPLTXH HQ SDUWLFXOLHU (OOH LQWHUYLHQW j SOXVLHXUV 
QLYHDX[ GH FRQFHSWLRQ   
P DUFKLWHFWXUDOH  LO V¶DJLW GH FKRLVLU O¶RULHQWDWLRQ GX EkWLPHQW GH OD SRVLWLRQ 
HW GHV GLPHQVLRQV GHV IHQrWUHV HW GHV SRUWHV FKRL[ GHV PDWpULDX[ XWLOLVpV« 
GH PDQLqUH j VDWLVIDLUH DX FULWqUH GH OD 57 UHODWLI j O¶HIILFDFLWp pQHUJpWLTXH 
GX EkWLPHQW %ELR 
P GHV V\VWqPHV pQHUJpWLTXHV  VpOHFWLRQ HW GLPHQVLRQQHPHQW GHV V\VWqPHV 
pQHUJpWLTXHV SHUIRUPDQWV SRXU UpSRQGUH DX[ H[LJHQFHV GH OD FRQVRPPDWLRQ 
pQHUJpWLTXH GX EkWLPHQW &HS GH OD 57  
P GHV V\VWqPHV HW DOJRULWKPHV GH FRQWU{OH FRPPDQGH  OH GHVLJQ GHV 
DOJRULWKPHV GH FRQWU{OH FRPPDQGH SRXU SHUPHWWUH XQH JHVWLRQ HIILFDFH GHV 
IOX[ pQHUJpWLTXH GDQV OH EkWLPHQW HW XQH XWLOLVDWLRQ RSWLPDOH GH FHV 
pTXLSHPHQWV SHUPHWWDQW GH JDUDQWLU OH FRQIRUW GHV RFFXSDQWV GRQW OH FRQIRUW 
G¶pWp 7,& 
 ([SORLWDWLRQ  j FHWWH pWDSH OD VLPXODWLRQ SHXW rWUH XWLOLVpH SRXU   
P OD SUpGLFWLRQ HQ © WHPSV UpHO ª GX FRPSRUWHPHQW GX V\VWqPH YLVjYLV GH VD 
FRPPDQGH SRXU PHWWUH HQ °XYUH GHV VWUDWpJLHV GH SLORWDJH RSWLPDO 
DQWLFLSDWLI HW UpDFWLI >+$ 00@ >0,66 01@ 
P OD YpULILFDWLRQ OD YDOLGDWLRQ HW O¶DPpOLRUDWLRQ GHV FKRL[ GH OD SKDVH GH 
FRQFHSWLRQ LO V¶DJLW GH YDOLGHU OHV FKRL[ DUFKLWHFWXUDX[ YpULILHU 
O¶DGDSWDWLRQ HW OH ERQ IRQFWLRQQHPHQW GHV V\VWqPHV LQVWDOOpV DLQVL TXH GHV 
DOJRULWKPHV GH FRQWU{OH FRPPDQGH HQ YXH GH OHV DPpOLRUHU HW GH PLHX[ OHV 
DGDSWHU DX EkWLPHQW UpHO 
'DQV O¶pWXGH GX EkWLPHQW 35(',6 TXH QRXV PHQRQV GDQV FHWWH WKqVH QRXV QRXV 
SRVLWLRQQRQV GDQV FH GHUQLHU FDV 1RXV DYRQV GpYHORSSp GLYHUV PRGqOHV DILQ G¶DERXWLU j OD 
VLPXODWLRQ GX V\VWqPH JOREDO GRQW FHUWDLQV pWDLHQW LQLWLDOHPHQW GpGLpV j OD SKDVH GH 
FRQFHSWLRQ FRPPH OH PRGqOH GH O¶HQYHORSSH &20),( 0DLV OH EkWLPHQW 35(',6 pWDQW GpMj 
FRQoX SDU XQ EXUHDX G¶pWXGH HW OLYUp DYHF VHV V\VWqPHV pQHUJpWLTXHV HW VRQ V\VWqPH GH 
JHVWLRQ RQ VH SURSRVH SOXW{W LFL G¶H[SORLWHU OHV PRGqOHV SRXU SDU H[HPSOH  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
 DPpOLRUHU OHV DOJRULWKPHV GH FRQWU{OH FRPPDQGH HW DLQVL PDvWULVHU OHV 
FRQVRPPDWLRQV pQHUJpWLTXHV 
 WHVWHU GH QRXYHDX[ pTXLSHPHQWV WHOV TXH O¶LQVWDOODWLRQ © YLUWXHOOH ª G¶XQH SRPSH j 
FKDOHXU WKqVH +RDQJ $QK '$1* 
 pWXGLHU OD VHQVLELOLWp WKqVH 0DWKLOGH *5$1'-$&48(6 GH QRWUH V\VWqPHV YLVj
YLV GH VHV GLYHUVHV VROOLFLWDWLRQV H[WHUQHV PpWpR HW LQWHUQHV RFFXSDQWV 
pTXLSHPHQWV  
 pWXGLHU XQ SODFHPHQW RSWLPDO GH FDSWHXUV SHUPHWWDQW G¶LGHQWLILHU DX PLHX[ XQ 
PRGqOH UpGXLW WKqVH $XGUH\ /( 0281,(5 j GHV ILQV GH SLORWDJH RSWLPDO 
 HWF 
/D VLPXODWLRQ YLUWXHOOH V¶DYqUH DLQVL XQH pWDSH LQGLVSHQVDEOH GDQV OD PHVXUH R O¶pWXGH 
H[SpULPHQWDOH G¶XQ V\VWqPH GH EkWLPHQW VH WURXYH FRQIURQWp j >)5,7 00@  
 8QH H[SpULPHQWDWLRQ FRWHXVH HQ WHUPH GH WHPSV GH PLVH HQ SODFH HW G¶DUJHQW /D 
FRPSDUDLVRQ GHV SHUIRUPDQFHV GHV PDWpULDX[ HW GHV WHFKQLTXHV GH FRQVWUXFWLRQ SDU 
H[HPSOH QpFHVVLWH OD FRQVWUXFWLRQ GH SOXVLHXUV SURMHWV FH TXL HQWUDvQH GHV GpSHQVHV 
LPSRUWDQWHV 
 'HV FRQVWDQWHV GH WHPSV SK\VLTXHV WUqV JUDQGHV QpFHVVLWDQW SDUIRLV GHV DQQpHV 
G¶H[SpULHQFH SRXU SRXYRLU REVHUYHU GHV FKDQJHPHQWV HW REWHQLU GHV UpVXOWDWV 
FRPPH O¶LQHUWLH GX EkWLPHQW OHV FRQGLWLRQV FOLPDWLTXHV HVWLYDOHV HW KLYHUQDOHV   
 /¶LQDFFHVVLELOLWp GHV YDULDEOHV GX V\VWqPH UpHO SDU OHV PHVXUHV HJ FKDPS GH 
WHPSpUDWXUHV IOX[ WKHUPLTXH DX WUDYHUV XQH SDURL FKDPS GH YLWHVVH G¶DLU 
WHPSpUDWXUH UHVVHQWLH « 
 /¶LPSRVVLELOLWp GH PRGLILHU G\QDPLTXHPHQW OH V\VWqPH  OH SURWRW\SDJH YLUWXHO 
YLHQW UHPSODFHU OH SURWRW\SDJH UpHO SHXW UpDOLVWH GDQV OH GRPDLQH GX EkWLPHQW (Q 
HIIHW OD VLPXODWLRQ SHUPHW OD FUpDWLRQ VXFFHVVLYH GH SURWRW\SHV YLUWXHOV GDQV 
OHVTXHOV YDULHQW OHV SDUDPqWUHV GH IDEULFDWLRQ GLPHQVLRQV PDWpULDX[« GH 
PDQLqUH j DERXWLU j OD FRQILJXUDWLRQ RSWLPDOH  
,, /HV QRXYHDX[ EHVRLQV GH VLPXODWLRQ GX  EkWLPHQW 
'DQV OH SDUDJUDSKH , HW , RQ D PRQWUp O¶LPSRUWDQFH GH OD SDUWLH pOHFWULTXH GDQV OH 
VHFWHXU GX EkWLPHQW &H GRPDLQH QH GRLW GRQF SOXV rWUH QpJOLJp GDQV OD VLPXODWLRQ HW GRLW rWUH 
PRGpOLVp GH PDQLqUH GpWDLOOpH SUHQDQW HQ FRPSWH WRXV VHV SKpQRPqQHV SRXU PLHX[ OHV pWXGLHU 
8QH PRGpOLVDWLRQ VLPSOLILpH UHSUpVHQWDQW OH FRPSRUWHPHQW JOREDO GHV pTXLSHPHQWV 
pOHFWULTXHV QH SHUPHW SDU H[HPSOH SDV GH JpUHU XQ SLORWDJH GH FKDUJH 
'DQV OH SDUDJUDSKH ,, QRXV DYRQV PLV O¶DFFHQW VXU O¶LPSRUWDQFH GHV FKDUJHV 
LQWHUQHV XVDJHUV DSSDUHLOV« GDQV XQ FRQWH[WH GH %%& R O¶LVRODWLRQ WKHUPLTXH HVW GHYHQXH 
WUqV SHUIRUPDQWH (OOHV VRQW GHYHQXHV SOXV LQIOXHQWHV VXU OD JHVWLRQ pQHUJpWLTXH GX EkWLPHQW HW 
GRLYHQW rWUH SULVHV HQ FRPSWH GqV OD SKDVH GH FRQFHSWLRQ YX TX¶HOOHV SHUPHWWHQW GH  
 5pGXLUH OD IDFWXUH pQHUJpWLTXH HQ SDUWLFLSDQW DX FKDXIIDJH G¶KLYHU 
 $XJPHQWHU OD IDFWXUH pQHUJpWLTXH HQ LPSDFWDQW OH FRQIRUW G¶pWp  
/D FRQILJXUDWLRQ G¶XQ V\VWqPH GH JHVWLRQ pQHUJpWLTXH DGDSWp j XQ EkWLPHQW 
SHUPHWWDQW FRPPH YX GDQV OH SDUDJUDSKH ,, GH GLPLQXHU OHV FRQVRPPDWLRQV pQHUJpWLTXHV 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
HW G¶DPpOLRUHU OH FRQIRUW QpFHVVLWH XQH PRGpOLVDWLRQ GX V\VWqPH JOREDO WHQDQW FRPSWH GH WRXV 
VHV DFWHXUV SRXU XQH VLPXODWLRQ SHUIRUPDQWH 2U OHV EkWLPHQWV DFWXHOV IRQW FRKDELWHU SOXVLHXUV 
DFWHXUV LVVXV GH SOXVLHXUV GRPDLQHV WUqV GLIIpUHQWV QpFHVVLWDQW OD FROODERUDWLRQ HQWUH SOXVLHXUV 
VSpFLDOLWpV (Q RXWUH FHV SDUWLHV LQWHUDJLVVHQW HQVHPEOH GH PDQLqUH SOXV RX PRLQV IRUWH 
)LJXUH 1 
,O HVW GRQF LQGLVSHQVDEOH GH UpDOLVHU XQH VLPXODWLRQ FRPSOqWH GX EkWLPHQW TXL GRLW 
UHSUpVHQWHU OHV GLIIpUHQWV DFWHXUV HQ SUHQDQW HQ FRPSWH GHV SDUWLFXODULWpV GH FKDTXH 
GRPDLQH DLQVL TXH GHV LQWHUDFWLRQV TXL OHV UHOLHQW 
 
)LJXUH 1 /HV GRPDLQHV LQWHUDJLVVDQW GDQV OH V\VWqPH EkWLPHQW >6,0,17+(& 00@ 
/D UpDOLVDWLRQ GH FHWWH VLPXODWLRQ FRPSOqWH GX V\VWqPH © %kWLPHQW ª QpFHVVLWH OD 
PRGpOLVDWLRQ SUpDODEOH RX O¶H[SORLWDWLRQ GHV PRGqOHV H[LVWDQWV GH VHV GLIIpUHQWV VRXVV\VWqPHV 
LVVXV GH GLIIpUHQWV GRPDLQHV G¶LQJpQLHULH /D VLPXODWLRQ JOREDOH GX V\VWqPH 35(',6 SDU 
H[HPSOH REMHFWLI ILQDO GH FHWWH WKqVH UHTXLqUH OD SULVH HQ FRPSWH GH SOXVLHXUV FRPSRVDQWV HW 
DFWHXUV GDQV OD PRGpOLVDWLRQ FRPPH  O¶HQYHORSSH WKHUPLTXH OHV pTXLSHPHQWV WKHUPLTXHV HW 
pOHFWULTXHV OHV KDELWDQWV« 
/D VLPXODWLRQ GX V\VWqPH V¶DYqUH DLQVL XQH WkFKH GpOLFDWH FRQIURQWpH j SOXVLHXUV 
SUREOqPHV DX QLYHDX GHV PRGqOHV ,,, HWRX GHV RXWLOV GH VLPXODWLRQV ,,, HW TXL UHTXLqUH 
GHV HIIRUWV FRQVLGpUDEOHV SRXU VD PLVH HQ SODFH 'DQV OD VXLWH GH FH FKDSLWUH RQ YD GpWDLOOHU OHV 
SUREOpPDWLTXHV UHODWLYHV j OD PRGpOLVDWLRQ HW OD VLPXODWLRQ GX V\VWqPH GH EkWLPHQW ,,, HW 
pWXGLHU OHV VROXWLRQV H[LVWDQWHV SRXU IDFLOLWHU FHWWH WkFKH ,9 (Q SHUVSHFWLYH QRXV SURSRVRQV 
XQH VROXWLRQ VH EDVDQW VXU XQ VWDQGDUG GH FRPSRVDQWV ORJLFLHOV PXOWL IDFHWWHV 9  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
,,, 3UREOpPDWLTXHV DFWXHOOHV GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW 
,,,1 ,QWURGXFWLRQ 
/H EkWLPHQW HVW XQ V\VWqPH KpWpURJqQH FRXSODQW GHV VRXVV\VWqPHV HW GHV SKpQRPqQHV 
YDULpV LVVXV GH GLIIpUHQWV GRPDLQHV G¶LQJpQLHULH  WKHUPLTXH pOHFWULTXH DpUDXOLTXH 
DXWRPDWLTXH VRFLRORJLTXH«8Q XWLOLVDWHXU LQJpQLHXU EXUHDX G¶pWXGH FKHUFKHXU« YRXODQW 
UpDOLVHU XQH VLPXODWLRQ FRPSOqWH GH FH V\VWqPH FRPSOH[H HQ UHSUpVHQWDQW GH PDQLqUH DVVH] 
GpWDLOOpH FHV DFWHXUV VH WURXYH FRQIURQWp j GHX[ SUREOpPDWLTXHV SULQFLSDOHV  
 8QH SUREOpPDWLTXH OLpH DX[ PRGqOHV  XQH pWDSH GH PRGpOLVDWLRQ GHV GLIIpUHQWV 
FRPSRVDQWV HW DFWHXUV SUpFqGH OD VLPXODWLRQ JOREDOH GX V\VWqPH 'X IDLW GH OD 
GLIILFXOWp GH O¶pODERUDWLRQ GH WRXV FHV PRGqOHV GRQW FKDFXQ QpFHVVLWH GHV 
FRQQDLVVDQFHV VSpFLILTXHV RQ SHXW DYRLU UHFRXUV j O¶XWLOLVDWLRQ GHV FHUWDLQV 
PRGqOHV H[LVWDQWV DILQ GH SURILWHU GHV GpYHORSSHPHQWV UpDOLVpV SOXVLHXUV PRGqOHV 
GpYHORSSpV DYHF GHV H[SHUWV GH OHXUV GRPDLQHV 2Q VH WURXYH DLQVL GHYDQW XQ ODUJH 
FKRL[ GH PRGqOHV GH GLIIpUHQWHV QDWXUHV HW SRXYDQW rWUH GpFULWV DYHF SOXVLHXUV 
IRUPDOLVPHV DSSURFKHV HW QLYHDX[ GH PRGpOLVDWLRQ ,O HVW GLIILFLOH YRLUH 
LPSRVVLEOH G¶DYRLU GDQV OD ELEOLRWKqTXH G¶XQ XQLTXH RXWLO WRXV OHV PRGqOHV GRQW 
RQ D EHVRLQ SRXU UHSUpVHQWHU OHV GLIIpUHQWV GRPDLQHV SRXU XQ FDV G¶pWXGH GRQQp 
'¶XQ DXWUH F{Wp OD VpOHFWLRQ GHV PRGqOHV GHYLHQW GpOLFDWH HW GRLW VH IDLUH VHORQ OHV 
REMHFWLIV HQ WHUPH G¶DSSOLFDWLRQ VLPXODWLRQ FRQWU{OH GLPHQVLRQQHPHQW HW VHORQ 
OD FRPSDWLELOLWp DYHF OD SODWHIRUPH K{WH HW O¶DGDSWDELOLWp DYHF OHV DXWUHV PRGqOHV 
DX[TXHOV LOV YRQW rWUH FRXSOpV 
 8QH SUREOpPDWLTXH OLpHV DX[ VLPXODWHXUV  /HV GLIIpUHQWV PRGqOHV QpFHVVDLUHV SRXU 
OD VLPXODWLRQ JOREDOH SHXYHQW VH WURXYHU GDQV GHV RXWLOV PXOWLSOHV GH VLPXODWLRQ 
GpGLpV FKDFXQ FRUUHVSRQGDQW j XQ W\SH GH PRGpOLVDWLRQVLPXODWLRQ VSpFLILTXH 2Q 
VH WURXYH DLQVL FRQIURQWp DX[ PrPHV W\SHV GH SUREOqPHV DYHF XQH PXOWLWXGH GH 
ORJLFLHOV GH VLPXODWLRQ GH EkWLPHQW DYHF GHV FDUDFWpULVWLTXHV HW GHV FDSDFLWpV WUqV 
GLIIpUHQWHV &HV RXWLOV VRQW VSpFLDOLVpV GDQV OHXUV GRPDLQHV GH FRPSpWHQFHV HW RQ 
HVW VRXYHQW DPHQpV j H[SORLWHU OHV FDSDFLWpV GH SOXVLHXUV RXWLOV j OD IRLV FH TXL 
QpFHVVLWH XQH FHUWDLQH RXYHUWXUH GH OHXUV SDUWV SRXU O¶pFKDQJH HW OD FROODERUDWLRQ 
 
,O GHYLHQW GRQF LQGLVSHQVDEOH G¶H[SORUHU GHV VROXWLRQV SHUPHWWDQW GH GpSDVVHU 
FHV OLPLWHV SRXU SRXYRLU FRXSOHU GHV PRGqOHV HW GHV VLPXODWHXUV KpWpURJqQHV 
HW GH OHV IDLUH LQWHURSpUHU DILQ G¶DERXWLU j XQH VLPXODWLRQ FRPSOqWH 
 GHV GLIIpUHQWV DFWHXUV GX V\VWqPH 
 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
,,, +pWpURJpQpLWp GHV PRGqOHV 
,,,1 'LIIpUHQWHV QDWXUHV WHPSRUHOOHV 
8Q V\VWqPH G\QDPLTXH SDU RSSRVLWLRQ j XQ V\VWqPH VWDWLTXH pYROXH GDQV OH WHPSV 
3DU DLOOHXUV FHWWH YDULDEOH © WHPSV ª SUpVHQWH GHV FDUDFWpULVWLTXHV LPSRUWDQWHV SHUPHWWDQW GH 
GLVWLQJXHU OHV PRGqOHV HW GH OHV FODVVHU HQ GHX[ JUDQGHV FDWpJRULHV >0,&+ 00@ 
 /HV PRGqOHV FRQWLQXV FH W\SH GH PRGqOH HVW FDUDFWpULVp SDU XQH YDULDWLRQ FRQWLQXH 
GHV YDULDEOHV G¶pWDWV VXU XQ LQWHUYDOOH ILQL GX WHPSV )LJXUH 1  JDXFKH /D 
IRUPXODWLRQ PDWKpPDWLTXH DVVRFLpH j FH W\SH GH PRGqOH HVW FHOOH GHV pTXDWLRQV 
GLIIpUHQWLHOOHV >&(// 11@ GDQV ODTXHOOH FHUWDLQHV YDULDEOHV DSSHOpHV YDULDEOHV 
G¶pWDW IRQW DSSDUDvWUH OHXUV GpULYpHV WHPSRUHOOHV  
2Q GLVWLQJXH GHX[ W\SHV GH GHVFULSWLRQ WHPSRUHOOH FRQWLQXH EDVpHV VXU OHV 
pTXDWLRQV GLIIpUHQWLHOOHV OHV pTXDWLRQV GLIIpUHQWLHOOHV RUGLQDLUHV 2'( ORUVTXH OHV 
GpULYpHV GHV YDULDEOHV G¶pWDW HW OHV VRUWLHV GX PRGqOH <W VRQW GpFULWHV 
H[SOLFLWHPHQW (T 1  HW OHV pTXDWLRQV GLIIpUHQWLHOOHV DOJpEULTXH '$( VRXYHQW 
GpFULWHV VRXV XQH IRUPH LPSOLFLWH HW LQWURGXLVDQW GDQV OD UpVROXWLRQ GHV FRQWUDLQWHV 





WSW8W;IW;      (T 1  UHSUpVHQWDWLRQ 2'(  
 
0
0   WSW8W;W<J WSW8W;W;I    (T  UHSUpVHQWDWLRQ '$( 
 
 /HV PRGqOHV GLVFUHWV  FH W\SH GH PRGqOH HVW UpJL SDU GHV YDULDEOHV TXL QH VRQW 
GpILQLHV TX¶j GHV LQVWDQWV SUpFLV )LJXUH 1  GURLWH ,O SHXW V¶DJLU SDU H[HPSOH GH 
YDULDEOHV FRQWLQXHV GLVFUpWLVpHV WHO HVW OH FDV GHV V\VWqPHV pFKDQWLOORQQpV 0DLV FH 
FKDQJHPHQW G¶pWDW SHXW pJDOHPHQW DYRLU OLHX j GHV LQVWDQWV QRQ SUpGpILQLV  LO V¶DJLW 
DORUV GHV PRGqOHV j pYpQHPHQWV GLVFUHWV >=(,* 000@  
 
)LJXUH 1 5HSUpVHQWDWLRQ WHPSRUHOOH FRQWLQXH JDXFKH HW GLVFUqWH GURLWH 
/D FRPELQDLVRQ GH FHV GHX[ DVSHFWV QRXV PqQH j OD GpILQLWLRQ GHV © V\VWqPHV 
K\EULGHV ª >+<6@ /¶LQWHUDFWLRQ G¶XQ SURFHVVXV SK\VLTXH FRQWLQXH DYHF VRQ FRQWU{OHXU GLVFUHW 
FRQVWLWXH SDU H[HPSOH XQ V\VWqPH K\EULGH  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
,,, 'LIIpUHQWHV DSSURFKHV GH PRGpOLVDWLRQ  
1RXV DOORQV LFL GpILQLU XQ FHUWDLQ QRPEUH GH WHUPHV TXL QRXV SHUPHWWHQW GH FODVVLILHU 
OHV PRGqOHV TXH QRXV PDQLSXORQV  
 $SSURFKH $QDO\WLTXH HPSLULTXH )LJXUH 1 XQ PRGqOH HVW GLW DQDO\WLTXH V¶LO HVW 
EDVp VXU GHV ORLV HW GHV pTXDWLRQV SK\VLTXHV ,O HVW GLW HPSLULTXH V¶LO HVW LVVX GHV 
UqJOHV GH FRPSRUWHPHQW GX V\VWqPH PHVXUpHV RX GH OD UpGXFWLRQ G¶XQ PRGqOH 
DQDO\WLTXH OD SK\VLTXH GX PRGqOH HVW GRQF PDVTXpH 8Q PRGqOH DQDO\WLTXH 
LQWqJUH SDU QDWXUH SOXV GH FRQQDLVVDQFH HW VRQ REWHQWLRQ HVW VRXYHQW ORQJXH HVW 
FRPSOH[H ,O Q¶HVW SDU FRQWUH SDV QpFHVVDLUHPHQW SOXV SUpFLV TX¶XQ PRGqOH 
HPSLULTXH LGHQWLILp SRXU XQ FDV GRQQp (Q UHYDQFKH LO V¶DGDSWH PLHX[ j GH 






)LJXUH 1 $SSURFKH DQDO\WLTXH  DSSURFKH HPSLULTXH 
 $SSURFKH © ERLWH QRLUH ª© ERLWH EODQFKH ª )LJXUH 0 XQ PRGqOH ERLWH EODQFKH 
HVW XQ PRGqOH GRQW OD FRQQDLVVDQFH HW WRWDOHPHQW DFFHVVLEOH HW PRGLILDEOH >$// 
00@ 8Q PRGqOH ERLWH QRLUH SDU RSSRVLWLRQ SHUPHW G
DSSUpKHQGHU XQ REMHW VDQV 
FRQQDLVVDQFH QpFHVVDLUH VXU VD FRQVWLWXWLRQ LQWHUQH VHXOHPHQW VHV HQWUpHVVRUWLHV 
VRQW DFFHVVLEOHV /D ERvWH EODQFKH SHUPHW XQ DFFqV IDFLOH DX[ pTXDWLRQV GX PRGqOH 
SRXU VRQ DSSUpKHQVLRQ HW PRGLILFDWLRQ FH TXL SHXW rWUH JrQDQW HQ WHUPH GH 
FRQILGHQWLDOLWp HW GH VUHWp GX PRGqOH TXL SHXW GRQF rWUH PLHX[ DVVXUpHV SDU XQ 
PRGqOH ERvWH QRLUH 
	ABC AD EDF  
)LJXUH 0 $SSURFKH ERLWH EODQFKH  ERLWH QRLUH  ERLWH JULVH 
/D © ERLWH JULVH ª HVW XQ FRQFHSW LQWHUPpGLDLUH FRQVLVWDQW HQ XQH FRPELQDLVRQ GHV 
GHX[ DXWUHV FRQFHSWV GDQV OH FDGUH G¶XQ V\VWqPH FRQVWLWXp SDU FRPSRVLWLRQ 
 $SSURFKH FDXVDOH DFDXVDOH )LJXUH 1 O¶DSSURFKH FDXVDOH RX © RULHQWpH ª VXLW OH 
SULQFLSH GH FDXVH j HIIHW HQWUH O¶HQWUpH HW OD VRUWLH  OHV DIIHFWDWLRQV GpILQLVVDQW XQH 
HQWUpH GRLYHQW VH VLWXHU DYDQW FHOOHV TXL OD FRQVRPPHQW >)85 00@ &HWWH 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
DSSURFKH SHXW rWUH PRGpOLVpH SDU XQH ERLWH DYHF GHV VLJQDX[ HQ HQWUpH HW VRUWLH 
)LJXUH 1  JDXFKH 
&RQWUDLUHPHQW DX PRGqOH FDXVDO OH PRGqOH DFDXVDO QH GpILQLW SDV G¶HQWUpHV HW GH 
VRUWLHV F¶HVW OH SULQFLSH GH © ERXOH ª )LJXUH 1  GURLWH >$// 00@ 6HORQ -DUGLQ 
>-$5' 00@ © FH W\SH GH PRGqOH FRQVLVWH HQ XQ HQVHPEOH G
pTXDWLRQV LPSOLFLWHV 
QRQ RUGRQQpHV R OHV HQWUpHV HW OHV VRUWLHV GX PRGqOH GRQF O
H[SpULPHQWDWLRQ QH 





)LJXUH 1 $SSURFKH RULHQWpH JDXFKH   DSSURFKH QRQ RULHQWpH GURLWH 
'DQV WRXWHV FHV GpILQLWLRQV OHV GHX[ DSSURFKHV ERvWHVERXOHV EODQFKHV YV ERvWHV 
QRLUHV SUpVHQWHQW GHV DYDQWDJHV HW GHV LQFRQYpQLHQWV O¶XQH SDU UDSSRUW j O¶DXWUH TX¶RQ 
SUpVHQWHUD HQ GpWDLOV DX IXU HW j PHVXUH GH OHXU XWLOLVDWLRQ GDQV OHV FKDSLWUHV  HW   
,,, 'LIIpUHQWV QLYHDX[ GH ILQHVVH 
2Q SHXW pJDOHPHQW GLIIpUHQWLHU SOXVLHXUV QLYHDX[ GH ILQHVVHV GH PRGpOLVDWLRQ 3OXV OH 
PRGHO HVW ILQ PLHX[ LO UHSUpVHQWH OD UpDOLWp PDLV SOXV LO HVW FRPSOLTXp j UpDOLVHU HW ORQJ j 
UpVRXGUH SDU OD VXLWH HQ SDUWLFXOLHU TXDQG OD WDLOOH GX V\VWqPH HVW LPSRUWDQWH 8Q FRPSURPLV 
UHVWH GRQF j IDLUH VHORQ OHV REMHFWLIV GH O¶DSSOLFDWLRQ ILQDOH HW OH QLYHDX GH SUpFLVLRQ HW OD 
UDSLGLWp GH FDOFXO H[LJpV 2Q SHXW GLVWLQJXHU GHX[ W\SHV GH FRPSURPLV j JpUHU   
 XQ FRPSURPLW ILQHVVHFRW GH FDOFXO  SOXV OH PRGqOH HVW ILQ PRLQV LO HVW UDSLGH 
 XQ FRPSURPLV ILQHVVH SUpFLVLRQ GH FDOFXO )LJXUH  FRXUEH  KDXW O¶DXJPHQWDWLRQ 
GH OD ILQHVVH GX PRGqOH Q¶HVW SDV XQH JDUDQWLH GH O¶DXJPHQWDWLRQ PRQRWRQH GH VD SUpFLVLRQ 
>+(1 01@ 3OXV OH PRGqOH HVW ILQ SOXV OH QRPEUH GH SDUDPqWUHV FURLW &HV SDUDPqWUHV VRQW 
DVVRFLp j XQ LQFHUWLWXGH TXL PLVHV ERXW j ERXW SHXYHQW LQGXLUH GHV HUUHXUV VXSSOpPHQWDLUHV ,O 
SHXW GRQF \ DYRLU XQ RSWLPXP 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 




)LJXUH  /¶HUUHXU GDQV OD SHUIRUPDQFH GH SUpGLFWLRQ YLVjYLV GH OD FRPSOH[LWp GX PRGqOH HW OD 
QRWLRQ GH FRPSURPLV >+(1 01@ >75& 010@ 
/H GHJUp GH JUDQXODULWp SHUPHW GH FODVVHU OHV PRGqOHV VHORQ XQ RUGUH GpFURLVDQW >(/+ 
00@ PDFURVFRSLTXH PpVRVFRSLTXH HW PLFURVFRSLTXH  
 1LYHDX PDFURVFRSLTXH  2Q V¶LQWpUHVVH LFL DX FRPSRUWHPHQW JOREDO GX V\VWqPH pWXGLp 
FH TXL QH UHTXLHUW SDV XQ PRGqOH WUqV SUpFLV 8Q PRGqOH HPSLULTXH H[WUDLW VRXYHQW GH OD 
OLWWpUDWXUH HVW XWLOLVp SRXU GHV DSSOLFDWLRQV FRPPH OD SUpGLFWLRQ HW OD UpJXODWLRQ 
 1LYHDX PpVRVFRSLTXH  &¶HVW XQ QLYHDX LQWHUPpGLDLUH HQWUH OH PDFURVFRSLTXH HW OH 
PLFURVFRSLTXH ,O V¶DJLW G¶pWXGLHU OHV pOpPHQWV GX V\VWqPH DLQVL TXH OHXUV LQWHUDFWLRQV  
 1LYHDX PLFURVFRSLTXH  F¶HVW XQH PRGpOLVDWLRQ GpWDLOOpH GH OD SK\VLTXH GHV pOpPHQWV 
GX V\VWqPH  
(Q PpFDWURQLTXH RQ SHXW SUHQGUH O¶H[HPSOH G¶XQ FRQWDFWHXU >5(= 01E@ R 
SOXVLHXUV QLYHDX[ SHXYHQW rWUH DERUGpV DOODQW GH OD PRGpOLVDWLRQ IRQFWLRQQHOOH GX V\VWqPH 
JOREDO j O¶pWXGH GH FKDTXH pOpPHQW UpVLVWDQFHV ERELQHV« HW j O¶DQDO\VH SDU pOpPHQWV ILQLV 
GX FKDPS PDJQpWLTXH 'DQV OH GRPDLQH GH OD PRGpOLVDWLRQ WKHUPLTXH HW DpUDXOLTXH GX 
EkWLPHQW RQ UHWURXYH OH PrPH FODVVHPHQW UHSDUWL SULQFLSDOHPHQW HQ >025$ 00@  
 0RGpOLVDWLRQ PRQR]RQH RX DSSURFKH QRGDOH QLYHDX PDFURVFRSLTXH &¶HVW XQH 
PpWKRGH VLPSOLILpH TXL D pWp DGRSWpH DX GpEXW GHV DQQpHV 0 >6$/ 00@ SRXU FDUDFWpULVHU OHV 
WUDQVIHUWV HQWUH O¶LQWpULHXU HW O¶H[WpULHXU GX EkWLPHQW ,O pWDLW FRQVLGpUp FRPPH XQH VHXOH ]RQH 
WKHUPLTXH  XQH ]RQH WKHUPLTXH HW XQ VRXVV\VWqPH GX EkWLPHQW D\DQW GHV FDUDFWpULVWLTXHV 
LQWHUQHV XQLIRUPHV 'HV RXWLOV WHOV TXH FHOXL GH OD UpJOHPHQWDWLRQ WKHUPLTXH RX &2'<%$ 
>528; 1@ LPSOpPHQWHQW FHWWH DSSURFKH  
 0RGpOLVDWLRQ PXOWL]RQH RX DSSURFKH ]RQDOH QLYHDX PpVRVFRSLTXH  /¶LQWURGXFWLRQ 
GHV V\VWqPHV GH +9$& SDU H[HPSOH VSpFLILTXH j FKDTXH SLqFH QpFHVVLWH OD GLYLVLRQ GX 
EkWLPHQW HQ SOXVLHXUV ]RQHV &HWWH SUpVHQWDWLRQ FRQVLGqUH OH EkWLPHQW FRPPH XQ HQVHPEOH GH 
]RQHV LGpDOLVpHV FKDFXQH DXWRXU G¶XQ Q°XG SULQFLSDO (OOH SHUPHW G¶pWXGLHU HQ SOXV SDU 
UDSSRUW j O¶DSSURFKH PRQR]RQDOH OHV WUDQVIHUWV HQWUH OHV GLIIpUHQWHV ]RQHV 'HV RXWLOV SKDUHV 
GDQV OD VLPXODWLRQ GX EkWLPHQW WHO TXH 7516\V XWLOLVHQW FH W\SH GH PRGpOLVDWLRQ  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
 0RGpOLVDWLRQ SDU pOpPHQWV ILQLV QLYHDX PLFURVFRSLTXH ,O V¶DJLW GH GpFRPSRVHU OHV 
YROXPHV GHV ]RQHV HQ PDLOOHV WUqV ILQHV 2Q SHXW LFL FLWHU OHV WHFKQLTXHV GH FDOFXO GH FKDPS  
&)' &RPSXWDWLRQDO IOXLG G\QDPLFV >.8= 010@ LPSOpPHQWpV GDQV OH ORJLFLHO )OXHQW 
/H UDSSRUW GX SURMHW '\QDVLPXO >'<1$ 010@ PHW O¶DFFHQW VXU OHV GLIILFXOWpV GH 
FRXSODJHV HQWUH GHV PRGqOHV DYHF GHV QLYHDX[ GH ILQHVVHV GLIIpUHQWV j FDXVH GHV GLVSDULWpV VXU 
O¶pFKHOOH GH WHPSV G¶HVSDFH HW GH YLWHVVH GH FDOFXO ,O SUpVHQWH pJDOHPHQW GHV WHFKQLTXHV HW 
GHV FDV WHVW GH FRXSODJHV  
,,, 'LIIpUHQWV GLPHQVLRQV VSDWLDOHV 
(Q SOXV GH OD GLPHQVLRQ WHPSRUHOOH TXL SHUPHW GH GLIIpUHQWLHU OHV PRGqOHV VWDWLTXHV 
0' HW G\QDPLTXHV 1' RQ UHWURXYH pJDOHPHQW OD GLPHQVLRQ VSDWLDOH 2Q SHXW DLQVL 
GLVWLQJXHU SOXVLHXUV W\SRORJLHV GH PRGqOHV  0' 1' ' HW ' )LJXUH  
 'HV PRGqOHV 0'  DXFXQH SDUDPqWUH VSDWLDOH Q¶HVW SULVH HQ FRPSWH 
 'HV PRGqOHV 1'  XQH VHXOH GLPHQVLRQ VSDWLDOH HVW WUDLWpH GDQV OHV pTXDWLRQV DX[ 
GpULYpHV SDUWLHOOHV 7HO HVW OH FDV G¶XQ PRGqOH G¶HQYHORSSH GH EkWLPHQW GDQV 
&RPILH (Q HIIHW O¶HQYHORSSH HVW XQ DVVHPEODJH GH SDURLV GH IHQrWUHV GH SRUWHV 
GDQV OHVTXHOV OH IOX[ WKHUPLTXH HVW VXSSRVp XQLGLUHFWLRQQHO  
 'HV PRGqOHV ''  /HV PRGqOHV SUpFLV SUHQQHQW HQ FRPSWH GHV HIIHWV ' YRLUH 
' SOXV UDUH HQ WKHUPLTXH /H FDV GHV SRQWV WKHUPLTXHV GRLW SDU H[HPSOH rWUH 
WUDLWp GDQV SOXVLHXUV GLPHQVLRQV G¶HVSDFH 
3RXU FRQFOXUH OHV PRGqOHV SHXYHQW GRQF rWUH SODFpV VXU OH GLDJUDPPH VXLYDQW VHORQ 
OHXU SULVH HQ FRPSWH GH SKpQRPqQHV WHPSRUHOV HW VSDWLDX[ 
7HPSV
(VSDFH
0 1  
1
 
)LJXUH  /HV GLPHQVLRQV VSDWLRWHPSRUHOOHV 
,,, /HV GLIILFXOWpV UHOLpHV j FHWWH KpWpURJpQpLWp HW OHV EHVRLQV 
G¶LQWHURSpUDELOLWp 
(Q pWXGLDQW OHV FDUDFWpULVWLTXHV SULQFLSDOHV GHV PRGqOHV XWLOLVpV SRXU OD VLPXODWLRQ GHV 
EkWLPHQWV SOXVLHXUV GLVSDULWpV VRQW REVHUYpHV DX QLYHDX GH OHXUV QDWXUHV WHPSRUHOOHV GH OHXUV 
DSSURFKHV HW IRUPDOLVPHV GH GHVFULSWLRQ DLQVL TXH OHXUV QLYHDX[ GH ILQHVVH GH PRGpOLVDWLRQ  
&HWWH KpWpURJpQpLWp HVW GXH JpQpUDOHPHQW VHORQ +DUGHEROOH >+$5' 00@ D XQH 
GLIIpUHQFH GDQV OH GRPDLQH G¶DSSOLFDWLRQ SRXU OHTXHO OH PRGqOH HVW GHVWLQp pOHFWULTXH 
WKHUPLTXH« HW GDQV OHV REMHFWLIV SRXU OHVTXHOV LO D pWp FRQoX GLPHQVLRQQHPHQW FRQWU{OH 
VLPXODWLRQ« 8Q PRGqOH SHXW GpSHQGUH pJDOHPHQW GH O¶HQYLURQQHPHQW GDQV OHTXHO LO D pWp 
GpYHORSSp OXL LPSRVDQW XQ FHUWDLQ QRPEUH GH FRQWUDLQWHV      
&HWWH KpWpURJpQpLWp V¶DYqUH DLQVL SUREOpPDWLTXH VL RQ YHXW   
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
 8WLOLVHU XQ PRGqOH SRXU G¶DXWUHV ILQV HW REMHFWLIV QpFHVVLWDQW XQ HIIRUW G¶DGDSWDWLRQ 
SRXU FRUUHVSRQGUH DX[ QRXYHOOHV XWLOLVDWLRQV  
 8WLOLVHU OH PRGqOH GDQV G¶DXWUHV HQYLURQQHPHQWV IRUPDOLVPHV HW WHFKQRORJLHV GH 
GHVFULSWLRQ QpFHVVLWDQW OD UpDOLVDWLRQ GH PXOWLSOHV WUDQVIRUPDWLRQV HW 
UHIRUPXODWLRQV TXL SHXYHQW V¶DYpUHU ORXUGHV WHPSV HIIRUW HW SUpVHQWH GHV ULVTXHV 
GH SHUWH GH UREXVWHVVH GX PRGqOH IDLUH GHV WHVWV GH YDOLGDWLRQ   
 &RPSRVHU OH PRGqOH DYHF G¶DXWUHV PRGqOHV GLIIpUHQWV QDWXUH GRPDLQH 
FRQVWLWXDQWV OH V\VWqPH JOREDO &HWWH FRPSRVLWLRQ QpFHVVLWHUD O¶pWXGH GH OHXU 
FRPSDWLELOLWp HW H[LJHUD SDUIRLV G¶DSSRUWHU GHV PRGLILFDWLRQV DX[ PRGqOHV LQLWLDX[ 
UpGXFWLRQV DSSUR[LPDWLRQV UHGpILQLWLRQV GHV HQWUpHV HW GHV VRUWLHV GHV 
PRGqOHV«   
1RXV DYRQV WUqV FRQFUqWHPHQW UHQFRQWUp FHWWH KpWpURJpQpLWp ORUV GH OD PRGpOLVDWLRQ GX 
V\VWqPH 35(',6 FI FKDSLWUH  'HV PRGqOHV VWDWLTXHV pFKDQJHXUV GH FKDOHXUV HW 
G\QDPLTXHV HQYHORSSH GHV PRGqOHV FRQWLQXV GLVFUHWV HQYHORSSH HW pYpQHPHQWLHOV 
RFFXSDQWV FKDXIIDJH GHV PRGqOHV DQDO\WLTXHV HW HPSLULTXHV GHV PRGqOHV PXOWL ]RQHV HW 
GLIIpUHQFHV ILQLV«RQW pWp pODERUpV UpFXSpUpV HW DGDSWpV 2Q VH WURXYH DPHQp j XWLOLVHU GHV 
PRGqOHV SRXU GHV ILQV GLIIpUHQWHV GH FHOOHV SRXU OHVTXHOOHV LOV pWDLHQW LQLWLDOHPHQW GpILQLV OHV 
SURMHWHU GDQV G¶DXWUHV HQYLURQQHPHQWV HW IRUPDOLVPHV GH GHVFULSWLRQ HW OHV FRXSOHU j SOXVLHXUV 
DXWUHV PRGqOHV SRXU SRXYRLU DERXWLU j XQH PRGpOLVDWLRQ JOREDOH GX V\VWqPH  
 
3RXU UHPpGLHU j FHWWH KpWpURJpQpLWp 
 LO HVW LQGLVSHQVDEOH G¶DGRSWHU GHV VROXWLRQV G¶LQWHURSpUDELOLWp  
JDUDQWLVVDQW XQH DGDSWDWLRQ HW XQH WUDQVIRUPDWLRQ DLVpHV HW DXWRPDWLTXHV GHV PRGqOHV  
DLQVL TX¶XQH SOXV ODUJH FRPSDWLELOLWp DYHF G¶DXWUHV PRGqOHV HW RXWLOV GH VLPXODWLRQ 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
,,, 3UREOpPDWLTXHV OLpHV DX[ VLPXODWHXUV 
,,,1 /D PXOWLSOLFLWp GHV RXWLOV GH VLPXODWLRQV  
/D VLPXODWLRQ GX EkWLPHQW GHYLHQW GH SOXV HQ SOXV YDULpH HW KpWpURJqQH LPSOLTXDQW 
SOXVLHXUV FRPSRVDQWV GH GLIIpUHQWV GRPDLQHV G¶LQJpQLHULH 'HV FHQWDLQHV G¶RXWLOV GH 
VLPXODWLRQV RQW pWp GpYHORSSpV SRXU DLGHU OHV DUFKLWHFWHV OHV FRQFHSWHXUV GH EXUHDX G¶pWXGHV 
HW OHV FKHUFKHXUV j WUDYHUV OH PRQGH HQWLHU HW OHV VXLYUH GDQV OHV GLIIpUHQWHV SKDVHV GX SURMHW 
G¶XQ EkWLPHQW  
/H GpSDUWHPHQW GH O¶pQHUJLH GHV (WDWV 8QLV >'((8 011@ D UHFHQVp HQ 011 0 
RXWLOV GH VLPXODWLRQ UHOLpV j O¶pYDOXDWLRQ GH O¶HIILFDFLWp pQHUJpWLTXH OHV pQHUJLHV UHQRXYHODEOHV 
HW OH GpYHORSSHPHQW GXUDEOH« ,O V¶DJLW G¶RXWLOV GH VLPXODWLRQ GHV SHUIRUPDQFHV pQHUJpWLTXHV 
GX EkWLPHQW %36  %XLOGLQJ 3HUIRUPDQFH 6LPXODWLRQ      
&H FKLIIUH SHXW IDFLOHPHQW DXJPHQWHU VL RQ UDMRXWH j OD OLVWH OHV ORJLFLHOV GH VLPXODWLRQ 
VSpFLDOLVpV GDQV G¶DXWUHV GRPDLQHV G¶LQJpQLHULH HW SRXYDQW rWUH XWLOLVpV SRXU XQH PRGpOLVDWLRQ 
DYDQFpH GH FHUWDLQV pTXLSHPHQWV GX EkWLPHQW  
/H QRPEUH GHV RXWLOV GH %36 SOXV SDUWLFXOLqUHPHQW DXJPHQWp FHV TXLQ]H GHUQLqUHV 
DQQpHV ,O D pWp PXOWLSOLp SDU TXDWUH HQ SDVVDQW G¶XQH FHQWDLQH G¶RXWLOV HQ 1 j  HQ 010 
)LJXUH   
&HWWH UHPDUTXDEOH pYROXWLRQ HVW GXH j XQH FRQVFLHQFH GHV HQMHX[ PDMHXUV GH FH VHFWHXU 
TXL LPSOLTXH XQH PDWXULWp GDQV OH GRPDLQH GH OD VLPXODWLRQ GX EkWLPHQW >$77 010@ (Q 
HIIHW F¶HVW j SDUWLU GHV DQQpHV 0 TXH FRPPHQFH OH FKDQJHPHQW GH PHQWDOLWp R QRXV VRPPHV 
SDVVp GH OD VHXOH SUpRFFXSDWLRQ GH OD SHUIRUPDQFH WKHUPLTXH HW GH OD FRQVRPPDWLRQ 
pQHUJpWLTXH FDOFXO GH FKDUJH HW DQDO\VH GH OD FRQVRPPDWLRQ j OD SULVH HQ FRPSWH GH 
SOXVLHXUV DXWUHV SHUIRUPDQFHV >$8* 00@ WHO TXH OH FRQIRUW GH O¶RFFXSDQW OH WUDQVIHUW GHV 
IOX[ G¶DLU O¶DVSHFW DFRXVWLTXH«  
 
)LJXUH  /HV RXWLOV GH %36 GpYHORSSpV HQWUH 1 HW 010 >$77 011@ 
8QH PXOWLSOLFDWLRQ GHV RXWLOV LPSOLTXH XQH FRXYHUWXUH SOXV ODUJH GH OD GLYHUVLWp GHV 
PRGqOHV QpFHVVDLUHV PDLV Q¶LQGXLW SDV QpFHVVDLUHPHQW XQH SOXV JUDQGH DLVDQFH GH 
PRGpOLVDWLRQ $X FRQWUDLUH FHWWH YDULpWp SHXW UHSUpVHQWHU XQH EDUULqUH DX PRPHQW GH OD 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
VpOHFWLRQ GHV RXWLOV IDFH j FH ODUJH FKRL[ 'HV SUREOqPHV G¶LQGpFLVLRQ ORUV GH OD VpOHFWLRQ 
SHXYHQW rWUH pYRTXpV pWDQW GRQQp  
 /HV JUDQGHV VLPLOLWXGHV HQWUH SOXVLHXUV RXWLOV  
 /H IDLW TXH OHV RXWLOV PHQWLRQQHQW UDUHPHQW OHV OLPLWDWLRQV GH OHXUV FDSDFLWpV 'DQV 
FH FDV VHXOH O¶H[SpULHQFH SHUPHWWUD GH OHV GpWHUPLQHU  
 /D SRVVLELOLWp GH YDULDWLRQ GH OD VpOHFWLRQ GHV RXWLOV VHORQ OHV FULWqUHV FKRLVLV 'RQF 
OHV EHQFKPDUNV UpDOLVpV SRXU DLGHU O¶XWLOLVDWHXU j OD GpFLVLRQ QH FRUUHVSRQGHQW 
SDUIRLV SDV DX[ FULWqUHV GHV XWLOLVDWHXUV  
3DUPL OHV EHQFKPDUNV UpDOLVpV SRXU IDFLOLWHU OHV FKRL[ GHV RXWLOV GH VLPXODWLRQ RQ SHXW 
FLWHU OH UDSSRUW GX GpSDUWHPHQW GH O¶pQHUJLH SXEOLp HQ 00 >&5$: 00@ TXL FRPSDUH OHV 
YLQJW RXWLOV OHV SOXV XWLOLVpV LQWHUQDWLRQDOHPHQW  
$X QLYHDX GH OD )UDQFH OH UDSSRUW 6LPELR >025$ 00@ FRPSDUDLW OHV RXWLOV GH 
VLPXODWLRQ G\QDPLTXH GHV SHUIRUPDQFHV pQHUJpWLTXHV OHV SOXV VLJQLILFDWLIV SRXU OH PDUFKp 
IUDQoDLV HQ SDUWDQW GHV FULWqUHV VHPEODEOHV DX SUpFpGHQW UDSSRUW (1(5*<3/86 (635 
7516<6 >:(%B751@ 6,0%$' >:(%B6,0@ &20),(3/(,$'(6 >:(%B&20@ 7+
&(7+&(; &2'<%$&2'<581 HW 6,063$5.   
,,, /D QRQ DGpTXDWLRQ G¶RXWLOV GH VLPXODWLRQ j GH QRXYHDX[ EHVRLQV 
/H EkWLPHQW HVW XQ VHFWHXU HQ SHUPDQHQWH pYROXWLRQ FH TXL SHXW LPSOLTXHU TXH GHV 
RXWLOV ODUJHPHQW XWLOLVpV j XQH pSRTXH GRQQpH SHXYHQW rWUH UHMHWpV SOXV WDUG j FDXVH GH OHXU 
LQFDSDFLWp j VXLYUH OHV pYROXWLRQV GX VHFWHXU  
3OXVLHXUV RXWLOV SHXYHQW QH SOXV rWUH DGDSWpV j OD VLPXODWLRQ pQHUJpWLTXH GHV EkWLPHQWV 
SRXU GLYHUVHV UDLVRQV  
 ,OV QH SHUPHWWHQW SDV GH WHQLU FRPSWH GHV QRXYHDX[ FRQWH[WHV pQHUJpWLTXHV 
EkWLPHQWV EDVVHV FRQVRPPDWLRQ EkWLPHQWV j pQHUJLH SRVLWLYH« HW OHV QRXYHOOHV 
FRQWUDLQWHV HQYLURQQHPHQWDOHV TXL \ VRQW UHOLpHV ,OV QH SHUPHWWHQW SDV SDU H[HPSOH 
OD YpULILFDWLRQ GX UHVSHFW GHV FULWqUHV GH OD QRXYHOOH UpJOHPHQWDWLRQ WKHUPLTXH HW GH 
FUpHU OH GLDJQRVWLTXH GH SHUIRUPDQFH pQHUJpWLTXH '3(  
 ,OV QH SUHQQHQW SDV HQ FRPSWH OHV QRXYHOOHV pYROXWLRQV GX GRPDLQH QpFHVVLWDQW SDU 
H[HPSOH O¶LPSOLFDWLRQ GHV GLIIpUHQWV XWLOLVDWHXUV DX[ GLIIpUHQWHV SKDVHV GX SURMHW 
GqV OD SKDVH GH GHVLJQ &HOD SHXW FRQFHUQHU MXVTX¶DX[ DUFKLWHFWHV TXL H[LJHURQW 
GH SOXV HQ SOXV G¶RXWLOV GH VLPXODWLRQ SHUIRUPDQWV PDLV QH QpFHVVLWDQW SDV GH 
KDXWHV FRPSpWHQFHV WHFKQLTXHV 
 ,OV Q¶LQWqJUHQW SDV OHV GHUQLqUHV DYDQFpHV WHFKQRORJLTXHV HW OHV QRXYHDX[ V\VWqPHV 
pQHUJpWLTXHV TXL VRQW GH SOXV HQ SOXV SUpVHQWV GDQV OHV EkWLPHQWV WHOV TXH OHV 
V\VWqPHV GH 90& GRXEOHV IOX[ OHV PDWpULDX[ j FKDQJHPHQW GH SKDVH OHV VRXUFHV 
G¶pQHUJLH UHQRXYHODEOHV SKRWRYROWDwTXH pROLHQQH«« 






&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
 ,OV QH UpSRQGHQW SDV DX[ QRXYHDX[ EHVRLQV GH VLPXODWLRQ JOREDOH GX EkWLPHQW TXL 
UHTXLqUHQW OD SULVH HQ FRPSWH GH WRXV OHV GRPDLQHV FRQFHUQpV 2Q VH WURXYH SDU 
H[HPSOH GHYDQW GHV RXWLOV GHV DQQpHV 0 0 VH IRFDOLVDQW HVVHQWLHOOHPHQW VXU OHV 
SHUIRUPDQFHV WKHUPLTXHV OH FDOFXO GH FKDUJH« >.86 1@ 
/HV H[LJHQFHV GHV XWLOLVDWHXUV HW GH O¶HQYLURQQHPHQW VRFLRWHFKQLTXH QH FHVVHQW GH 
FURvWUH GH PDQLqUH j WRXMRXUV GpSDVVHU OHV FDSDFLWpV GHV RXWLOV GH VLPXODWLRQ DFWXHOV >+(1 
000@ SRXVVDQW WRXMRXUV j O¶LQQRYDWLRQ HW DX GpYHORSSHPHQW GH QRXYHDX[ RXWLOV 'H OHXUV 
F{WpV OHV RXWLOV GRLYHQW VXLYUH FHV pYROXWLRQV G\QDPLTXHPHQW HW UpSRQGUH DX[ H[LJHQFHV HQ 
LQFHVVDQWH pYROXWLRQ    
,,, /D VSpFLDOLVDWLRQ GHV RXWLOV GH VLPXODWLRQV  
,,,1 /LPLWDWLRQV GHV RXWLOV H[LVWDQWV 
'HV QRPEUHX[ RXWLOV GH VLPXODWLRQV RQW pWp GpYHORSSpV GDQV OH VHFWHXU GX EkWLPHQW 
&HSHQGDQW LO Q¶H[LVWH DXFXQ RXWLO TXL SHUPHW j OXL VHXO GH UpDOLVHU  
 OD VLPXODWLRQ GpWDLOOpH GH WRXV OHV GRPDLQHV GX EkWLPHQW  WKHUPLTXH pOHFWULTXH 
FRQWU{OH FRPPDQGH FRPSRUWHPHQW G¶XVDJHU  
 O¶DQDO\VH HW OD UpVROXWLRQ GHV GLIIpUHQWV W\SHV GH SUREOqPHV UHQFRQWUpV  PDWpULHOV 
ORJLFLHOV GpWHFWLRQ GH GpIDLOODQFHV«  
 ,QWHUYHQLU j WRXWHV OHV SKDVHV GX SURMHW WUDLWp GHVLJQ H[SORLWDWLRQ YpULILFDWLRQ 
UHF\FODJH«  
$LQVL XQ RXWLO SHXW FRXYULU SOXVLHXUV PpWLHUV DSSOLFDWLRQV HW GRPDLQHV G¶XWLOLVDWLRQ 
PDLV LO QH SHXW MDPDLV rWUH FRPSOHW HW UpSRQGUH LQFRQGLWLRQQHOOHPHQW j WRXWHV OHV H[LJHQFHV HW 
VLPXOHU OHV GLIIpUHQWV FRPSRVDQWV GDQV WRXWHV OHV SKDVHV GH YLH GX EkWLPHQW  
&KDTXH RXWLO HVW JpQpUDOHPHQW GpGLp j GHV DSSOLFDWLRQV VSpFLILTXHV  LO SHXW VHUYLU j OD 
VLPXODWLRQ GX EkWLPHQW GDQV VRQ HQVHPEOH WHO TXH &20),( RX j O¶DQDO\VH GHV pTXLSHPHQWV HW 
GHV V\VWqPHV WHO TXH 7516<6 OH V\VWqPH GH +9$& SDU H[HPSOH FRPPH LO SHXW rWUH GpGLp 
j GHV WkFKHV SOXV SUpFLVHV GH FDOFXO pFRQRPLTXH HW pYDOXDWLRQ GH OD SROOXWLRQ«  
8QH pWXGH SUpDODEOH GHV RXWLOV GH VLPXODWLRQ GHYLHQW GRQF QpFHVVDLUH SRXU VpOHFWLRQQHU 
OHV VLPXODWHXUV TXL UpSRQGHQW DX[ EHVRLQV G¶XWLOLVDWLRQ      
,,, ,OOXVWUDWLRQV DX WUDYHUV GHV RXWLOV pWXGLpV 
1RXV UHYHQRQV j QRWUH DSSOLFDWLRQ SULQFLSDOH YLVDQW j UpDOLVHU XQH VLPXODWLRQ JOREDOH 
GX EkWLPHQW 35(',6 3RXU VDWLVIDLUH j QRV EHVRLQV HQ WHUPH GH PRGpOLVDWLRQ HW GH VLPXODWLRQ 
FRPSOqWH GH FH V\VWqPH WHQDQW FRPSWH GH VHV GLIIpUHQWV DFWHXUV HQYHORSSH WKHUPLTXH 
V\VWqPHV pQHUJpWLTXHV V\VWqPH GH VXSHUYLVLRQ RFFXSDQWV« QRXV DYRQV VpOHFWLRQQp 
SOXVLHXUV RXWLOV TXL SHUPHWWHQW GH FRXYULU SOXVLHXUV GRPDLQHV 1RXV DOORQV DERUGHU HW XWLOLVHU 
HVVHQWLHOOHPHQW &20),( TXL HVW GpGLp j OD PRGpOLVDWLRQ GH O¶HQYHORSSH 7516<6 TXL SHUPHW 
OD VLPXODWLRQ GHV V\VWqPHV pQHUJpWLTXHV GX EkWLPHQW 0DWODE  6LPXOLQN SRXU OH FRQWU{OH 
FRPPDQGH HW OH WHVW GHV VWUDWpJLHV DYDQFpHV GH VLPXODWLRQ RX FRVLPXODWLRQ 0RGHOLFD  
'\PROD SRXU OD GHVFULSWLRQ GHV V\VWqPHV pQHUJpWLTXHV 90& GRXEOH IOX[ HW %UDKPV SRXU OD 
VLPXODWLRQ GX FRPSRUWHPHQW GHV RFFXSDQWV    
2Q SUpVHQWH DLQVL OHV FDUDFWpULVWLTXHV GH FHV RXWLOV TXL RQW pWp XWLOLVpV GXUDQW PHV 
WUDYDX[ GH WKqVH HQ LQVLVWDQW VXU OHXUV SRLQWV IRUWV SRXU MXVWLILHU OHXUV FKRL[ GH VpOHFWLRQ HW 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
FHUWDLQHV GH OHXUV OLPLWHV LQFLWDQWV j HPSOR\HU G¶DXWUHV VROXWLRQV FRPSOpPHQWDLUHV G¶DXWUHV 
RXWLOV HW GHV VROXWLRQV G¶LQWHURSpUDELOLWpV  
&20),( >3(83 10@  
&H ORJLFLHO GH VLPXODWLRQ G\QDPLTXH HVW GpGLp DX[ LQJpQLHXUV HW DX[ DUFKLWHFWHV DILQ 
GH OHXUV IRXUQLU GHV HVWLPDWLRQV SUpFLVHV GHV EHVRLQV pQHUJpWLTXHV HW GHV SURILOV GH 
WHPSpUDWXUH  
/HV GRQQpHV VDLVLHV VRQW OD JpRPpWULH GX EkWLPHQW OHV FDUDFWpULVWLTXHV WKHUPLTXHV OHV 
FKDUJHV LQWHUQHV HW OHXUV VFpQDULRV G¶XVDJH OH FOLPDW DLQVL TXH OHV FDUDFWpULVWLTXHV GHV 
pTXLSHPHQWV GH FKDXIIDJH HW GH YHQWLODWLRQ $ SDUWLU GH FHV GRQQpHV &RPILH FDOFXOH OHV 
FKDUJHV DQQXHOOHV HW KRUDLUHV GXV DX FKDXIIDJH DLQVL TXH OHV WHPSpUDWXUHV KRUDLUHV HW 
PR\HQQHV GHV ]RQHV WKHUPLTXHV   
,O RIIUH DXVVL XQH PRGpOLVDWLRQ GpWDLOOpH GH O¶HQYHORSSH FRQWUDLUHPHQW DX FDOFXO PRQR 
]RQDO GH OD 57 VH EDVDQW VXU XQH PpWKRGH DX[ GLIIpUHQFHV ILQLHV HQ \ DSSOLTXDQW XQH 
WHFKQLTXH GH UpGXFWLRQ PRGDOH SRXU UpGXLUH OHV WHPSV GH VLPXODWLRQ &HFL D SHUPLV j 
&20),( G¶rWUH j OD IRLV SUpFLV HW UDSLGH DYHF TXHOTXHV VHFRQGHV RX TXHOTXHV PLQXWHV GH 
VLPXODWLRQ SRXU XQ SURMHW FRPSOH[H &HFL OXL D SHUPLW XQH ODUJH XWLOLVDWLRQ FKH] OHV DUFKLWHFWHV 
HW OHV EXUHDX[ G¶pWXGH HQ )UDQFH &HWWH VLPXODWLRQ G\QDPLTXH SUpFLVH HVW LQGLVSHQVDEOH GDQV 
O¶pYDOXDWLRQ GH O¶LQIOXHQFH GH O¶LQHUWLH VXU OHV GHX[ YDULDQWHV GH FRQIRUW G¶pWp HW GH 
FRQVRPPDWLRQ KLYHUQDOHV DX QLYHDX GHV EkWLPHQWV EDVVH FRQVRPPDWLRQ   
3DU FRQWUH OHV pTXLSHPHQWV HW OHV XVDJHUV \ VRQW PRGpOLVpV GH PDQLqUH VLPSOLVWH  GHV 
VFpQDULRV SUpGpILQLV GH SXLVVDQFH PD[LPDOH FRQVLJQH HW SRVLWLRQ GX WKHUPRVWDW SRXU OH 
FKDXIIDJH ,O HVW DXVVL LPSRVVLEOH G¶LQWURGXLUH GHV QRXYHDX[ PRGqOHV RX G¶DPpOLRUHU OHV 
PRGqOHV H[LVWDQWV  
'<02/$ 0RGHOLFD  
'<02/$ >:(%B'<0@ '<QDPLF 02GHOOLQJ /$ERUDWRU\ HVW XQ HQYLURQQHPHQW GH 
PRGpOLVDWLRQ HW VLPXODWLRQ G\QDPLTXH VH EDVDQW VXU OH ODQJDJH 0RGHOLFD 
0RGHOLFD >:(%B02'@ HVW XQ ODQJDJH PXOWL SK\VLTXH GH PRGpOLVDWLRQ FRPPH 
SOXVLHXUV DXWUHV ODQJDJHV 9+'/$06 >:(%B9+'@ 9HULORJ$06 6LPSVFDSH« 
0RGHOLFD HVW XQ ODQJDJH RULHQWp REMHW GH PRGpOLVDWLRQ GHV V\VWqPHV SK\VLTXHV G\QDPLTXHV HW 
PXOWLGRPDLQHV WHO TXH GHV V\VWqPHV GH OD PpFDWURQLTXH O¶DXWRPRELOH O¶DpURQDXWLTXH« 
&¶HVW XQ ODQJDJH pPHUJHDQW GDQV OH VHFWHXU GX EkWLPHQW HW SOXVLHXUV WUDYDX[ O¶RQW PLV 
HQ DYDQW FHV GHUQLqUHV DQQpHV FRQGXLVDQW DX GpYHORSSHPHQW GH PXOWLSOHV ELEOLRWKqTXHV GH 
FRPSRVDQWV (Q SOXV GH OD ELEOLRWKqTXH VWDQGDUG >:(%B/,%@ TXL FRXYUH SOXVLHXUV GRPDLQHV 
G¶LQJpQLHULH RQ SHXW FLWHU OD ELEOLRWKqTXH $7SOXV >)(/ 00@ SRXU OD VLPXODWLRQ GX 
FRPSRUWHPHQW WKHUPLTXH GX EkWLPHQW +XPDQ&RQIRUW >0,& 00@ GHV PRGqOHV GH SUpGLFWLRQ 
GX FRQIRUW GH O¶RFFXSDQW RX pJDOHPHQW OD ELEOLRWKqTXH %XLOGLQJV >:(7 00@ SRXU OHV 
V\VWqPHV pQHUJpWLTXHV HW GH FRQWU{OH GDQV OH EkWLPHQW  
,O V¶DJLW G¶XQ ODQJDJH OLEUH TXL D pWp GpYHORSSp SDU O¶DVVRFLDWLRQ GH 0RGHOLFD ODQFpH 
GHSXLV 1 HW SRXYDQW rWUH VLPXOp GDQV GHV HQYLURQQHPHQWV GpGLpV   
                                                 
 KWWSZZZHGDRUJYHULORJDPV 
 KWWSZZZPDWKZRUNVIUSURGXFWVVLPVFDSH 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
 /LEUHV  WHO TXH 2SHQ0RGHOLFD10 -0RGHOLFD11 0RGHOLFDF GH 6&,&261  
 &RPPHUFLDX[  WHO TXH '\PROD /06 $0(6LP1 « 
/¶HQYLURQQHPHQW '\PROD D pWp VpOHFWLRQQp SRXU SOXVLHXUV UDLVRQV  
 8QH ODUJH XWLOLVDWLRQ GDQV OH VHFWHXU GX EkWLPHQW 
 8QH LQWHUIDFH JUDSKLTXH WUqV FRQYLYLDOH  
 /¶LPSOpPHQWDWLRQ G¶XQH JUDQGH SDUWLH GHV VSpFLILFDWLRQV GH 0RGHOLFD GHV QRXYHOOHV 
IRQFWLRQQDOLWpV WHOOH TXH OHV )0, >:(%B)0,@ >'<02 010@ DYHF VHV GLIIpUHQWHV YHUVLRQV 
 8WLOLVDWLRQ GHV WUDGXFWHXUV SXLVVDQWV FDSDEOHV GH UpDOLVHU OHV WUDQVIRUPDWLRQV 
V\PEROLTXHV GH JUDQGV V\VWqPHV ! 100 000 pTXDWLRQV HW GHV VROYHXUV SHUIRUPDQWV 
0DWODE  6LPXOLQN 0DWKZRUNV  
0DWODE >:(%B0$7@ HVW XQ HQYLURQQHPHQW GH GpYHORSSHPHQW GpGLp j GHV FDOFXOV 
QXPpULTXHV SXLVVDQWV FRXYUDQWV GHV DSSOLFDWLRQV YDULpHV GRQW HVVHQWLHOOHPHQW OD FRQFHSWLRQ 
GHV V\VWqPHV GH FRPPDQGH OH WUDLWHPHQW GX VLJQDO HW G¶LPDJHV  
6LPXOLQN HVW XQH SODWHIRUPH LQWpJUp GDQV 0DWODE GH PRGpOLVDWLRQ HW GH VLPXODWLRQ 
PXOWLGRPDLQH SRXU OHV V\VWqPHV G\QDPLTXHV HW HPEDUTXpV ,O IRXUQLW XQ HQVHPEOH GH 
ELEOLRWKqTXHV DYHF SOXVLHXUV EORFNV GH PRGqOHV SHUPHWWDQW OD FRQFHSWLRQ HW OD VLPXODWLRQ GH 
V\VWqPHV G\QDPLTXHV ,O GLVSRVH GH EORFN 6IXQFWLRQ SHUPHWWDQW O¶LQWURGXFWLRQ GHV QRXYHDX[ 
PRGqOHV G\QDPLTXHV HW RIIUH GHV LQWHUIDFHV GH FRPPXQLFDWLRQ GLUHFWH DYHF OH VROYHXU  
%5$+06 $JHQW L6ROXWLRQV  
%UDKPV >:(%B%5$@ HVW XQH SODWHIRUPH SRXU OD VLPXODWLRQ PXOWL DJHQWV GX 
FRPSRUWHPHQW GHV SHUVRQQHV HW GHV PDFKLQHV ,O D pWDLW LQLWLDOHPHQW GpYHORSSp SRXU GHV 
REMHFWLIV G¶DQDO\VH GHV RUJDQLVDWLRQV GHV SHUVRQQHV HW GHV SURFHVVXV GH WUDYDLO /H 
FRPSRUWHPHQW KXPDLQ HVW EDVp VXU XQH VWUXFWXUH %', %HOLHI 'HVLUH ,QWHQWLRQ HQ G¶DXWUHV 
WHUPHV XQ SULQFLSH FDXVH  HIIHW 8Q DJHQW RFFXSDQW SDU H[HPSOH GDQV %UDKPV HVW GpILQLW 
GDQV OH FDGUH G¶XQ JURXSH G¶DJHQW SDU VHV DFWLYLWpV H[HPSOH  GpSODFHPHQW TXL SHXYHQW rWUH 
HQ OLHQ DYHF G¶DXWUHV REMHWV VRQ HPSODFHPHQW JpRJUDSKLTXH«  
,O GLVSRVH G¶XQ FRPSRVHXU SRXU OD GHVFULSWLRQ GHV PRGqOHV G¶XQ FRPSLODWHXU SRXU OHV 
DQDO\VHU G¶XQH PDFKLQH YLUWXHOOH 90 SRXU H[pFXWHU OHV PRGqOHV HW G¶XQ RXWLO GH 
YLVXDOLVDWLRQ TXL SHUPHW GH WUDFHU O¶KLVWRULTXH GHV pYpQHPHQWV HW GH YLVXDOLVHU GDQV XQ D[H 
WHPSRUHO OHV DFWLYLWpV GHV DJHQWV OHXUV PRXYHPHQWV HW LQWHUDFWLRQV     
,,, %HVRLQV G¶LQWHURSpUDELOLWp HQWUH OHV RXWLOV GH VLPXODWLRQ GX EkWLPHQW  
2Q SHXW UpVXPHU OHV SUREOpPDWLTXHV OLpHV DX[ VLPXODWHXUV GX EkWLPHQW DLQVL  
 8Q VHFWHXU HQ SHUPDQHQWH pYROXWLRQ LPSRVDQW GH SRXYRLU UpSRQGUH 
G\QDPLTXHPHQW DX[ H[LJHQFHV HW DX[ EHVRLQV TXL HQ GpULYHQW  
 'HV FDSDFLWpV YDULpHV HW HQ PrPH WHPSV OLPLWpHV j GHV VSpFLDOLWpV HW GHV SKDVHV GH 
SURMHW GRQQpHV  
 





&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
3RXU GpSDVVHU OHV OLPLWHV GH VSpFLDOLVDWLRQ GHV RXWLOV GH VLPXODWLRQV H[LVWDQWV HW SRXU 
UpSRQGUH DX[ H[LJHQFHV HQ LQFHVVDQWH pYROXWLRQ GHV XWLOLVDWHXUV LO GHYLHQW QpFHVVDLUH 
G¶XWLOLVHU GHV VROXWLRQV G¶LQWHURSpUDELOLWp SHUPHWWDQW G¶DPpOLRUHU OD PRGXODULWp GHV RXWLOV 
SRXU HQ LPSRUWHU HW H[SRUWHU GHV IRQFWLRQQDOLWpV HWRX G¶DVVXUHU XQ WUDYDLO FROODERUDWLI 
FRXYUDQW OHV EHVRLQV GH VLPXODWLRQ GX V\VWqPH GH EkWLPHQW 
 
3RXU DWWHLQGUH FHV REMHFWLIV XQ FULWqUH GHYLHQW LPSRUWDQW GDQV OH FKRL[ GHV RXWLOV ,O 
V¶DJLW GH OHXU FDSDFLWp G¶LQWHURSpUHU ,O GHYLHQW DXVVL LPSRUWDQW TXH OHV DXWUHV FULWqUHV FLWpV SDU 
$WWLD >$77 010@ WHO TXH  LQWHUIDFHV FRQYLYLDOHV LQWpJUDWLRQ GHV V\VWqPHV WHFKQRORJLTXHV 
LQWHOOLJHQWV OD SUpFLVLRQ «,O GHYLHQW GRQF LQGLVSHQVDEOH G¶pWXGLHU DX SUpDODEOH OHV FDSDFLWpV 
GHV RXWLOV j SRXYRLU pFKDQJHU GHV PRGqOHV HQ LPSRUW HW H[SRUW DLQVL TX¶j RIIULU GHV LQWHUIDFHV 
GH FRPPXQLFDWLRQ SRXU OHXUV SLORWDJHV H[WHUQHV  
2U FHV RXWLOV VRQW FDUDFWpULVpV SDU GHV FRPSpWHQFHV HW GHV GRPDLQHV GH VSpFLDOLVDWLRQV 
GLIIpUHQWV (WDQW GRQQp TXH OD QDWXUH GHV PRGqOHV GpYHORSSpV GDQV FHV RXWLOV HVW UHOLpH DX 
GRPDLQH WUDLWp DX[ REMHFWLIV HW DX[ HQYLURQQHPHQWV SRXU OHVTXHOV LOV VRQW GHVWLQpV RQ VH 
WURXYH DLQVL DYHF GHV RXWLOV VXSSRUWDQW GLIIpUHQWV W\SHV GH PRGqOHV FRPPH UpFDSLWXOpV GDQV OH 
WDEOHDX VXLYDQW 7DEOHDX 1 
 %RLWH EODQFKH  %RLWH QRLUH &DXVDOH  DFDXVDOH 1DWXUH WHPSRUHOOH )RUPDOLVPH GH GHVFULSWLRQ 'LPHQVLRQ VSDWLDOH 
&20),( %RLWH QRLUH FDXVDOH GLVFUHW 3DVFDO  1' 
'\PROD %RLWH EODQFKH  %RLWH QRLUH IPL FDXVDOH  DFDXVDOH GLVFUHW  FRQWLQX  pYpQHPHQW 0RGHOLFD  2ULHQWp REMHW 0' 
0DWODE  
6LPXOLQN 
%RLWH EODQFKH  
%RLWH QRLUH GOO 
FDXVDOH  DFDXVDOH 
6LPSVFDSH 
GLVFUHW  FRQWLQX  
pYpQHPHQW 
0DWODE  F 0' 
%UDKPV %RLWH EODQFKH FDXVDOH pYpQHPHQW  GLVFUHW  %UDKPV  0XOWLDJHQWV 0' 
7DEOHDX 1 /HV QDWXUHV GHV PRGqOHV VXSSRUWpV GDQV OHV RXWLOV XWLOLVpV 
&HV RXWLOV XWLOLVHQW pJDOHPHQW GHV W\SHV GH VROYHXUV GLIIpUHQWV DGDSWpV DX[ PRGqOHV 
WUDLWpV SRXU SRXYRLU OHV VLPXOHU HIILFDFHPHQW ,OV RIIUHQW DXVVL GHV LQWHUIDFHV SRXU O¶LPSRUW 
GHV PRGqOHV OD FRPPXQLFDWLRQ DYHF OHXUV VROYHXUV 7DEOHDX « DYHF GHV V\QWD[HV WUqV 
YDULpHV PrPH VL OHV IRQFWLRQQDOLWpV VH UHVVHPEOHQW  
1RXV HVVD\HURQV DLQVL G¶LGHQWLILHU XQH VWUDWpJLH G¶LQWHURSpUDELOLWp ,9 SHUPHWWDQW XQ 
pFKDQJH DLVp GHV PRGqOHV HW XQH FRPPXQLFDWLRQ DXWRPDWLVpH HQWUH OHV RXWLOV WRXW HQ WHQDQW 
FRPSWH GH OHXUV SDUWLFXODULWpV HW GLVSDULWpV  
&HWWH VWUDWpJLH G¶LQWHURSpUDELOLWp GRLW DSSRUWHU GHV DPpOLRUDWLRQV GHV IRQFWLRQQDOLWpV 
GHV RXWLOV DFWXHOV DYHF XQ PLQLPXP G¶HIIRUW GH GpYHORSSHPHQW HQ OHXU SHUPHWWDQW GH 
 SURILWHU GHV GpYHORSSHPHQWV UpDOLVpV GDQV SOXVLHXUV DXWUHV RXWLOV GH VLPXODWLRQ 
GDQV OHXUV GRPDLQHV GH FRPSpWHQFH  
 LQWpJUHU HW VLPXOHU IDFLOHPHQW GHV QRXYHDX[ pTXLSHPHQWV  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
 DVVXUHU OD FRQWLQXLWp HQWUH SOXVLHXUV SKDVHV GX SURMHW  XQ PRGqOH GpYHORSSp 
SHQGDQW OD SKDVH GH GHVLJQ WHO TX¶XQ PRGqOH GH EkWLPHQW GDQV &20),( SHXW rWUH 
XWLOLVp SHQGDQW OD SKDVH G¶H[SORLWDWLRQ SRXU OD VLPXODWLRQ YLUWXHOOH SRXU OD 
YDOLGDWLRQ RX SRXU OD SUpGLFWLRQ FI FKDSLWUH   
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 0 
,9 /HV VROXWLRQV H[LVWDQWHV G¶LQWHURSpUDELOLWp  
,91 6WUDWpJLHV G¶LQWHURSpUDELOLWp   
6HORQ O¶,((( O¶LQWHURSpUDELOLWp VH GpILQLH FRPPH © OD FDSDFLWp GH GHX[ RX SOXVLHXUV 
V\VWqPHV RX FRPSRVDQWV G¶pFKDQJHU O¶LQIRUPDWLRQ HW G¶XWLOLVHU FHWWH LQIRUPDWLRQ TXL D pWp 
pFKDQJpH ª /HV DSSURFKHV G¶LQWHURSpUDELOLWp XWLOLVpHV GDQV OH VHFWHXU GX EkWLPHQW SHXYHQW rWUH 
FODVVpHV HQ WURLV SULQFLSDOHV FDWpJRULHV HQ VH EDVDQW VXU OHV pWXGHV GH +HQVHQ >+(1 00@ 
,911 ,QWHURSpUDELOLWp GHV GRQQpHV GHV PRGqOHV 
&HWWH DSSURFKH VH IRFDOLVH VXU OH WUDQVIHUW GH GRQQpHV HQWUH OHV SURJUDPPHV DX QLYHDX 
GHV PRGqOHV &HWWH LQWHURSpUDELOLWp SHXW rWUH DVVXUpH j WUDYHUV GHX[ PR\HQV   
 8QH EDVH GH GRQQpHV LO V¶DJLW G¶XQH XQLTXH EDVH GH GRQQpHV TXL VWRFNH HW JqUH OH 
WUDQVIHUW GHV LQIRUPDWLRQV GHV PRGqOHV HQWUH OHV HQYLURQQHPHQWV GH PRGpOLVDWLRQ 
2Q SHXW LFL FLWHU O¶H[HPSOH GX SURMHW &20%,1(1 >$8* 1@ &HWWH VWUDWpJLH 
QpFHVVLWH XQH LPSRUWDQWH EDVH GH GRQQpHV HW H[LJH TX¶j FKDTXH PRGLILFDWLRQ GX 
PRGqOH FKDTXH PHPEUH HQ VRLW QRWLILp  
 8Q IRUPDW VWDQGDUG GHV GRQQpHV  FHWWH PpWKRGH H[LJH O¶pWDEOLVVHPHQW G¶XQ IRUPDW 
FRPPXQ GHV GRQQpHV HQWUH GLIIpUHQWHV DSSOLFDWLRQV SRXU IDFLOLWHU O¶pFKDQJH GH 
GRQQpHV HQWUH HX[ HW FH TXL QpFHVVLWH SDU OD VXLWH OD PLVH HQ SODFH GH WUDGXFWHXUV 
SRXU OHXUV XWLOLVDWLRQV GDQV FKDTXH K{WH &¶HVW SRXU FHW REMHFWLI TXH O¶,$,1 TXL HVW 
XQH DOOLDQFH HQWUH OHV HQWUHSULVHV GX VHFWHXU GX EkWLPHQW HW OHV pGLWHXUV GH ORJLFLHOV 
D LQLWLp OH ODQFHPHQW GHV ,)& /HV ,)& >%$= 1@ HVW XQ IRUPDW GH ILFKLHU RULHQWp 
REMHW ODUJHPHQW XWLOLVp GDQV O¶LQGXVWULH GH OD FRQVWUXFWLRQ SRXU pFKDQJHU GHV 
GRQQpHV HQWUH OHV ORJLFLHOV OHV SOXV XWLOLVpV GDQV OHV GLIIpUHQWHV SKDVHV GH YLH GX 
EkWLPHQW  
%LHQ TXH FHV VWUDWpJLHV SHUPHWWHQW GH IDFLOLWHU O¶pFKDQJH GHV LQIRUPDWLRQV GH PRGqOHV 
HQ OHV FUpDQW XQH VHXOH IRLV pYLWDQW DLQVL OHV HUUHXUV ORUV GX UHGpYHORSSHPHQW HOOHV QH 
SHXYHQW FHSHQGDQW LQWHUYHQLU TX¶DYDQW OD SKDVH GH VLPXODWLRQ HW GRQF HOOHV QH UpSRQGHQW TX¶j 
XQH SDUWLH GHV EHVRLQV G¶LQWHURSpUDELOLWp &HWWH VWUDWpJLH G¶LQWHURSpUDELOLWp Q¶HVW SDV pWXGLpH 
GDQV OD VXLWH GH FH WUDYDLO    
,91  ,QWHURSpUDELOLWp GHV SURFHVVXV GHV PRGqOHV 
&H W\SH G¶LQWHURSpUDELOLWp HVW DVVXUp DX QLYHDX GHV SURFHVVXV GHV PRGqOHV SK\VLTXHV HW 
SHXW rWUH UpDOLVp j WUDYHUV GHX[ PR\HQV   
 /¶pFKDQJH HW OD UpXWLOLVDWLRQ GHV FRPSRVDQWV GH PRGqOHV FHW pFKDQJH SHXW VH IDLUH 
DX QLYHDX GX FRGH VRXUFH RX XQH SHUVSHFWLYH SOXV LQWpUHVVDQWH DX QLYHDX GHV 
OLEUDLULHV SUp FRPSLOpHV VWDWLTXH RX G\QDPLTXH WHO HVW OH FDV GH OD VWUDWpJLH 
DGRSWpH SRXU O¶pFKDQJH GH PRGqOHV GH 7516\V YHUV 0DWODE6LPXOLQN j WUDYHUV OD 
GOO FRUUHVSRQGDQW DX © W\SH ª GH 7516<6 >5(,' 00@ ,O V¶DJLW G¶XQH DSSURFKH 
ERLWH QRLUH IDYRULVDQW OD UpXWLOLVDWLRQ GHV FRGHV GHV PRGqOHV PDLV UHVWH QRXYHOOH 
                                                 
1 &20%,1( &RPSXWHU 0RGHOV IRU WKH %XLOGLQJ ,QGXVWU\ LQ (XURSH 
1 ,$, ,QWHUQDWLRQDO $OOLDQFH IRU ,QWHURSHUDELOLW\ 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
 1 
GDQV OH EkWLPHQW >75& 00@ HW OH PDQTXH GH VWDQGDUGLVDWLRQ UHQG VRQ 
LPSOpPHQWDWLRQ GDQV OHV GLIIpUHQWV RXWLOV GLIILFLOH  
&H EHVRLQ GH VWDQGDUGLVDWLRQ GHV PRGqOHV D pWp SUpDODEOHPHQW LGHQWLILpV GDQV 
G¶DXWUHV FRPPXQDXWpV FH TXL D FRQGXLW j OD VSpFLILFDWLRQ GH FHUWDLQHV QRUPHV WHOOHV 
TXH OHV )0, >)0, 010D@ YR\DQW OHXUV RULJLQHV GDQV OH VWDQGDUG $8726$5 
>:(%B$87@ GH O¶LQGXVWULH DXWRPRELOH 4XHOTXHV pWXGHV GH O¶DGDSWDELOLWp GH 
FHUWDLQV RXWLOV GH VLPXODWLRQ GX EkWLPHQW j OD QRUPH )0, RQW pWp ODQFpHV FH TXL 
SURXYH OH UpHO EHVRLQ G¶XQH WHOOH VWDQGDUGLVDWLRQ VSpFLILTXH j FHWWH FRPPXQDXWp    
 /¶XWLOLVDWLRQ G¶XQ ODQJDJH QHXWUH HW JpQpULTXH LO V¶DJLW LFL GH GpILQLU OHV GLIIpUHQWV 
PRGqOHV GX EkWLPHQW HW GH VHV V\VWqPHV GDQV OH PrPH ODQJDJH FRPPH 10) 
>982/ 1@ RX 0RGHOLFD >7,/ 001@ TXL D pPHUJp FHV GHUQLqUHV DQQpHV GDQV OH 
VHFWHXU GX EkWLPHQW &RPPH WRXWH SURMHFWLRQ YHUV XQ IRUPDW VWDQGDUG FHWWH 
WHFKQLTXH QpFHVVLWH OH GpYHORSSHPHQW GH SOXVLHXUV WUDGXFWHXUV GHSXLV SOXVLHXUV 
RXWLOV SRXU pYLWHU OHV HUUHXUV G¶XQH WUDGXFWLRQ PDQXHOOH ,O V¶DJLW G¶XQH DSSURFKH 
ERLWH EODQFKH G¶LQWHURSpUDELOLWp QpFHVVLWDQW OD FRQQDLVVDQFH WRWDOH GHV PRGqOHV 
,91 &RRSpUDWLRQ GHV GRQQpHV HW GHV SURFHVVXV GHV PRGqOHV  
&HWWH DSSURFKH VH IRFDOLVH VXU OHV FRXSODJHV GHV SURJUDPPHV HQ YXH G¶XQ pFKDQJH 
PXWXHO G¶LQIRUPDWLRQ G¶XQH PDQLqUH SUpGpILQLH SHQGDQW OD VLPXODWLRQ &HWWH VWUDWpJLH HVW 
DSSHOpH pJDOHPHQW © FRVLPXODWLRQ ª HW SHUPHW SOXV GH IOH[LELOLWp GH PRGpOLVDWLRQ HW 
VLPXODWLRQ TXH OHV DXWUHV DSSURFKHV pWDQW GRQQp TXH OHV PRGqOHV VRQW LQGpSHQGDPPHQW FUppV 
HW VpSDUpPHQW VLPXOpV GDQV OHXUV SURSUHV RXWLOV 'DQV FHUWDLQV FDV HOOH V¶DYqUH OD VHXOH 
VROXWLRQ SRVVLEOH G¶LQWHURSpUDELOLWp TXDQG LO HVW GpOLFDW GH VpSDUHU OHV PRGqOHV HW OHXUV 
GRQQpHV GH OHXU VROYHXU (Q RXWUH OHV DXWUHV VROXWLRQV VRQW SUpIpUDEOHV ORUVTX¶HOOHV VRQW 
SRVVLEOHV FDU OD FRVLPXODWLRQ RIIUH GH IDLEOHV SHUIRUPDQFHV HW G¶pYHQWXHOV SUREOqPHV 
G¶LQVWDELOLWp QXPpULTXH $ SDUW SOXVLHXUV FRXSODJHV GLUHFWV UpDOLVpV HQWUH TXHOTXHV ORJLFLHOV GH 
VLPXODWLRQ GX EkWLPHQW WHO TXH OH FRXSODJH HQWUH (QHUJ\3OXV HW 7516\V RX HQWUH (63
U($57+ >75& 00@ XQ HIIRUW GH JpQpUDOLVDWLRQ HW G¶DXWRPDWLVDWLRQ SRXU IDFLOLWHU OD PLVH HQ 
°XYUH G¶XQH FRVLPXODWLRQ D pWp UpDOLVp  
,O V¶DJLW GX %&97% >:(%B%&9@ >:(77 011@ XQH SODWHIRUPH DVVXUDQW OH FRXSODJH 
GH SOXVLHXUV RXWLOV HW DYHF ODTXHOOH SOXVLHXUV FRQQH[LRQV RQW pWp GpYHORSSpHV ,O V¶DJLW LFL 
G¶XQH VWDQGDUGLVDWLRQ GX PR\HQ GH FRPPXQLFDWLRQ  O¶pFKDQJH G¶LQIRUPDWLRQ YLD GHV 
VRFNHWV1 /¶RUFKHVWUDWLRQ HVW DVVXUpH SDU O¶HQYLURQQHPHQW PXOWL GRPDLQHV 3WROHP\ SRXU OD 
PRGpOLVDWLRQ HW OD VLPXODWLRQ GH V\VWqPHV KpWpURJqQHV 8Q GRPDLQH GDQV 3WROHP\ 
>:(%B372@ VLJQLILH O¶HQVHPEOH GHV UqJOHV TXL SHUPHWWHQW G¶LQWHUSUpWHU XQ PRGqOH GRQW  OH 
PRGH GH JHVWLRQ GX WHPSV HW OH PRGH GH V\QFKURQLVDWLRQ HW GH FRPPXQLFDWLRQ HQWUH 
PRGqOHV 
'¶XQ DXWUH F{Wp DXFXQ WUDYDLO GH VWDQGDUGLVDWLRQ GHV DFWHXUV GH OD FRVLPXODWLRQ Q¶D pWp 
UpSHUWRULp GDQV OH GRPDLQH GH OD VLPXODWLRQ pQHUJpWLTXH GX EkWLPHQW PDOJUp O¶XWLOLWp GH FH 
FRQFHSW GpPRQWUp GDQV G¶DXWUHV GRPDLQHV >)0, 010E@ 
                                                 
1 6RFNHW  LQWHUIDFH ORJLFLHOOH DYHF OHV VHUYLFHV GX V\VWqPH G¶H[SORLWDWLRQ JUkFH j ODTXHOOH XQ GpYHORSSHXU 
H[SORLWHUD IDFLOHPHQW HW GH PDQLqUH XQLIRUPH OHV VHUYLFHV G¶XQ SURWRFROH UpVHDX WHO TXH 7&3,3 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
,9 &DSDFLWpV G¶LQWHURSpUDELOLWp GHV RXWLOV XWLOLVpV 
$YDQW G¶LGHQWLILHU OD VROXWLRQ G¶LQWHURSpUDELOLWp OD SOXV DGDSWpH j XQ FDV G¶pWXGH GRQQp 
LO HVW LQGLVSHQVDEOH GH FRPPHQFHU SDU pWXGLHU OHV FDSDFLWpV G¶LQWHURSpUDELOLWp RIIHUWHV SDU OHV 
RXWLOV TXL VHURQW XWLOLVpV &¶HVW FH TXH QRXV DYRQV WHQX j IDLUH   
/HV FDSDFLWpV GHV RXWLOV XWLOLVpV GpFULWV SUpFpGHPPHQW VRQW FODVVpHV 7DEOHDX  VHORQ 
OD SRVVLELOLWp G¶H[SRUWHU OHXUV PRGqOHV RX G¶LPSRUWHU GHV QRXYHDX[ PRGqOHV H[WHUQHV DLQVL TXH 
OD SRVVLELOLWp GH IRXUQLU XQ PRGqOH DYHF VRQ DOJRULWKPH GH UpVROXWLRQ PRGqOH GH FR
VLPXODWLRQ  
 ,PSRUW GHV PRGqOHV ([SRUW GHV PRGqOHV ([SRUW GHV PRGqOHV GH FRVLPXODWLRQ 
&20),( QRQ 2XL SDU ILFKLHUV 2XL SDU ILFKLHUV 





2XL ILFKLHU 0RGHOLFD 
ILFKLHU & GX FRGH 
0RGHOLFD FRPSLOp IPL 
RXL IPL FR
VLPXODWLRQ 
6LPXOLQN 2XL 6IXQFWLRQ 2XL GOO (PEHGGHG &RGHU 1RQ 
%UDKPV 2XL SDU SURJUDPPDWLRQ  1RQ 2XL $3, 
7DEOHDX  /HV FDSDFLWpV G¶LQWHURSpUDELOLWpV GHV RXWLOV XWLOLVpV 
&HV RXWLOV RIIUHQW GHV SRVVLELOLWpV LQWpUHVVDQWHV HW YDULpHV HQ WHUPH G¶LQWHURSpUDELOLWp 
1RXV HQ DYRQV H[SORLWp TXHOTXHV XQHV VHORQ QRV EHVRLQV DX IXU HW j PHVXUH GH FH WUDYDLO SRXU 
PRQWUHU O¶LQWpUrW GH OD VROXWLRQ G¶LQWHURSpUDELOLWp DGRSWpH  
2Q SHXW REVHUYHU SDU H[HPSOH TXH OH ORJLFLHO &20),( QH SHUPHW SDV G¶LPSRUWHU GHV 
QRXYHDX[ PRGqOHV F¶HVW SRXU FHOD TX¶LO QH VHUD MDPDLV XWLOLVp FRPPH XQ K{WH GH OD VROXWLRQ 
G¶LQWHURSpUDELOLWp PDLV FRPPH JpQpUDWHXU FRQWUDLUHPHQW DX[ RXWLOV 6LPXOLQN 7516<6 HW 
'\PROD  
%UDKPV SDU H[HPSOH Q¶RIIUH SDV OD SRVVLELOLWp O¶XWLOLVDWLRQ H[WHUQH GH FHV PRGqOHV 
VHXOV ,OV GRLYHQW WRXMRXUV rWUH DFFRPSDJQpV GH OHXU PDFKLQH YLUWXHOOH GH UpVROXWLRQ 'RQF XQ 
PRGqOH GH %UDKPV QH SHXW rWUH XWLOLVp TXH GDQV XQH FRVLPXODWLRQ      
,9 &RQFOXVLRQ 
$SUqV XQH DQDO\VH GHV VROXWLRQV H[LVWDQWHV HW GHV EHVRLQV GX GRPDLQH HQ WHUPH 
G¶LQWHURSpUDELOLWp HQWUH OHV PRGqOHV HW OHV RXWLOV GH VLPXODWLRQ DILQ GH SRXYRLU PHWWUH HQ 
°XYUH XQH VLPXODWLRQ JOREDOH GX V\VWqPH GH EkWLPHQW RQ QRWH XQ PDQTXH GH VWDQGDUGLVDWLRQ 
DX QLYHDX GHV $3, GH FHV DFWHXUV /D FRQYHUJHQFH YHUV XQH VROXWLRQ SHUPHWWDQW j OD IRLV 
O¶pFKDQJH GHV PRGqOHV HQWUH OHV RXWLOV DLQVL TXH OD FRRSpUDWLRQV GHV VLPXODWHXUV GHYLHQW 
LQGLVSHQVDEOH (W OD VWDQGDUGLVDWLRQ GHV OHXUV LQWHUIDFHV YD SHUPHWWUH GH IDFLOLWHU 
O¶DXWRPDWLVDWLRQ HW OD JpQpUDOLVDWLRQ GH OHXU UpXWLOLVDWLRQ  
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 
G¶LQWHURSpUDELOLWp GH OD VLPXODWLRQ G\QDPLTXH GX EkWLPHQW  
 
  
/¶DPpOLRUDWLRQ GH O¶LQWHURSpUDELOLWp HQWUH PRGqOHV HW RXWLOV GH VLPXODWLRQ GDQV OH 
VHFWHXU GX EkWLPHQW D GRQF EHVRLQ G¶XQH QRXYHOOH VROXWLRQ TXL SUHQG HQ FRQVLGpUDWLRQ 
O¶KpWpURJpQpLWp GH FHV PRGqOHV OHV VSpFLILFLWpV GH FKDTXH GRPDLQH WRXW HQ XQLILDQW OHV 
LQWHUIDFHV GH FRPPXQLFDWLRQV &HWWH VROXWLRQ YLVH j DWWHLQGUH GHV SHUVSHFWLYHV DPELWLHXVHV 
SHUPHWWDQW GH 
 &RXYULU SOXVLHXUV GRPDLQHV GH VLPXODWLRQ GX EkWLPHQW WKHUPLTXH pOHFWULTXH 
FRQWU{OH FRPPDQGH XVDJHU« HQ V¶DSSX\DQW VXU O¶RIIUH H[LVWDQWH HQ PRGpOLVDWLRQ 
 VLPXODWLRQ  
 $GUHVVHU SOXVLHXUV PpWLHUV VLPXODWLRQ G\QDPLTXH FRVLPXODWLRQ RSWLPLVDWLRQ 
GLPHQVLRQQHPHQW« HW V¶DXWR DGDSWHU VHORQ OD © YXH ª GH SURMHFWLRQ  RQ SHXW 
LPDJLQHU OHV pTXLSHPHQWV IXWXUV GLVSRVHU j OD IRLV GH OHXU PRGqOH GH SUpYLVLRQ DLQVL 
TXH OHXU PRGqOH GH VLPXODWLRQ HW SRXYDQW XWLOLVHU O¶XQ RX O¶DXWUH VHORQ OH EHVRLQ GH 
O¶XWLOLVDWHXU 
 (WUH IDFLOHPHQW FRPSDWLEOH DYHF XQH ODUJH VpOHFWLRQ GH PRGqOHV KpWpURJqQHV ERvWH 
EODQFKH  ERLWH QRLUH« HW G¶RXWLOV XWLOLVDEOHV GDQV GLIIpUHQWHV SKDVHV GX F\FOH GH 
YLH GX EkWLPHQW  
 &DSLWDOLVDWLRQ GHV FRQQDLVVDQFHV YLD GHV SODWHIRUPHV FROODERUDWLYHV G¶pFKDQJH WHO 
TXH 'LPRFRGH >:(%B',0@ HW G\QDVLPXO1 HW SDUWDJH GHV PRGqOHV YLD ,QWHUQHW HQ 
H[SORLWDQW OD QRWLRQ GHV ZHE VHUYLFHV HW GX © FORXG FRPSXWLQJ ª  
&HV SHUVSHFWLYHV QH SRXUURQW rWUH DWWHLQWHV TX
DX SUL[ G
XQ FKDQJHPHQW GDQV OH 
SDUDGLJPH DFWXHOOHPHQW DSSOLTXp DX[ VWUXFWXUHV GHV DSSOLFDWLRQV GH FRQFHSWLRQ GH VLPXODWLRQ 
HW GH VXSHUYLVLRQ GH OD ILOLqUH &HFL H[LJH G
DOOHU DX GHOj GX SDUDGLJPH G
HQYLURQQHPHQWV F
HVW
jGLUH DXGHOj GHV ORJLFLHOV PLV HQ °XYUH DXMRXUG
KXL GDQV OHV EXUHDX[ G
pWXGH SRXU UpDOLVHU OD 
FRQFHSWLRQ G
XQ EkWLPHQW RX PLV HQ °XYUH LQ VLWX SRXU UpDOLVHU OD JHVWLRQ WHFKQLTXH HW TXL 
V
DSSXLHQW VXU GHV HQYLURQQHPHQWV LQIRUPDWLTXHV QRQ GLVWULEXpV HW QRQ LQWHU RSpUDEOHV  
 
'DQV OD VXLWH GH FHWWH WKqVH FKDSLWUH  HW  QRXV SURSRVRQV XQH VROXWLRQ 
G¶LQWHURSpUDELOLWp SHUPHWWDQW GH VDWLVIDLUH DX[ EHVRLQV GH FH VHFWHXU HW DX[ H[LJHQFHV GH FHV 
XWLOLVDWHXUV ,O V¶DJLW G¶XQH VROXWLRQ V¶DSSX\DQW VXU XQ QRXYHDX SDUDGLJPH GH FRPSRVDQWV 
ORJLFLHOV >6=< 1@ HW YLVH j pWDEOLU XQH QRUPH GHV LQWHUIDFHV GHV PRGqOHV HW GHV 
VLPXODWHXUV  
                                                 
1 KWWSG\QDVLPXOXQLYOUIU 
&KDSLWUH 1 &RQWH[WH pQHUJpWLTXH SUREOpPDWLTXHV HW pWDW GH O¶DUW GHV VROXWLRQV H[LVWDQWHV 




1RXV DYRQV PLV HQ pYLGHQFH j WUDYHUV OH SDUDJUDSKH ,, GH FH FKDSLWUH TXH OH EkWLPHQW 
UHSUpVHQWH XQ JUDQG FRQVRPPDWHXU G¶pQHUJLH pOHFWULTXH XQ HQMHX pQHUJpWLTXH PDMHXU HW XQH 
YDULDEOH G¶DMXVWHPHQW GX UpVHDX pOHFWULTXH SHUPHWWDQW GH OLVVHU OD YDULDWLRQ GHV SURILOV GH 
FRQVRPPDWLRQ HW UpGXLUH OHV ULVTXHV GH © EODFNRXW ª /H EkWLPHQW UHSUpVHQWH DLQVL XQH ILOLqUH 
GH UHFKHUFKH LQWpUHVVDQWH j H[SORUHU HQ JpQLH pOHFWULTXH HQ OLHQ QRWDPPHQW DYHF OD 
GpFHQWUDOLVDWLRQ GH OD SURGXFWLRQ pQHUJpWLTXH HW O¶LQWpJUDWLRQ GHV pQHUJLHV UHQRXYHODEOHV /HV 
ODERUDWRLUHV GH JpQLH pOHFWULTXH HW OH *(/$% HQ SDUWLFXOLHU VH VRQW UHQGX FRPSWH GH FHV 
SHUVSHFWLYHV HQ WHUPH GH UHFKHUFKH HW XQH V\QHUJLH FRPPHQFH j VH FUpHU DXWRXU GH FH VHFWHXU  
'H O¶DXWUH F{Wp OD FRQVRPPDWLRQ pOHFWULTXH GHYLHQW PDMRULWDLUH GDQV OH VHFWHXU GX 
EkWLPHQW HW OD SDUWLH pOHFWULTXH GHYLHQW GH SOXV HQ SOXV LQIOXHQWH FKDSLWUH 1  ,, &H GRPDLQH 
GRLW GRQF rWUH SOXV TXH MDPDLV SULV HQ FRQVLGpUDWLRQ HW pWXGLp GH SOXV SUqV (W SRXU PLHX[ 
PDvWULVHU FHV pTXLSHPHQWV RSWLPLVHU OHXUV XWLOLVDWLRQV HW UpGXLUH OHXUV FRQVRPPDWLRQV GHV 
V\VWqPHV GH JHVWLRQ pQHUJpWLTXH 6*(% VHURQW GH SOXV HQ SOXV XWLOLVpV GDQV OHV EkWLPHQWV  
&HV V\VWqPHV GH JHVWLRQ pQHUJpWLTXH GRLYHQW SUHQGUH HQ FRPSWH WRXV OHV DFWHXUV 
H[WHUQHV PpWpR SUL[ GH O¶pQHUJLH HW LQWHUQHV pTXLSHPHQWV XVDJHV« FH TXL UHTXLqUH XQH 
VLPXODWLRQ FRPSOqWH GX EkWLPHQW WHQDQW FRPSWH GH WRXV FHV pOpPHQWV HW GH OHXUV LQWHUDFWLRQV 
FKDSLWUH 1  ,, 
/D PLVH HQ SODFH G¶XQH VLPXODWLRQ JOREDOH GX EkWLPHQW VH WURXYH FRQIURQWp j OD 
VSpFLDOLVDWLRQ GHV RXWLOV GH VLPXODWLRQ FKDSLWUH 1  ,,, HW OHXUV OLPLWDWLRQV j FHUWDLQV 
GRPDLQHV HW PpWLHUV &HFL QpFHVVLWH GHV VROXWLRQV G¶LQWHURSpUDELOLWp SHUPHWWDQW XQH 
FROODERUDWLRQ GH FHV RXWLOV j WUDYHUV O¶pFKDQJH GH PRGqOHV FKDSLWUH  ,, RX j WUDYHUV OHXUV FR
VLPXODWLRQ FKDSLWUH  ,,,       
2U FH GRPDLQH HVW FDUDFWpULVp SDU GHV PRGqOHV WUqV KpWpURJqQHV FRPPH RQ YD 
O¶REVHUYHU j WUDYHUV OD PRGpOLVDWLRQ GH 35(',6 FKDSLWUH  HW SDU GHV LQWHUIDFHV GH 
FRPPXQLFDWLRQ WUqV YDULpHV 8QH SUHPLqUH VROXWLRQ G¶LQWHURSpUDELOLWp VHUD HPSOR\pH GDQV XQ 
SUHPLHU WHPSV VH UHSRVDQW VXU OD SURMHFWLRQ GHV WRXV OHV PRGqOHV GDQV XQ ODQJDJH XQLILp 
0RGHOLFD FKDSLWUH   ,, &HWWH VROXWLRQ YD V¶DYpUHU LQVXIILVDQWH HW QpFHVVLWH O¶H[SORLWDWLRQ 
G¶XQH VROXWLRQ FRPSOpPHQWDLUH  
8QH VWDQGDUGLVDWLRQ GHV FRPSRVDQWV GH GHVFULSWLRQ GHV PRGqOHV PRGqOH VHXO RX OH 
PRGqOH DYHF VRQ VROYHXU GH UpVROXWLRQ HW GH OHXUV LQWHUIDFHV GH FRPPXQLFDWLRQ FKDSLWUH   
,,, HVW XQH VROXWLRQ TXL V¶DYqUH SHUWLQHQWH SRXU FRPSOpWHU OD SUHPLqUH HW DLQVL SDUYHQLU j XQH 














&KDSLWUH    
 
/D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV 
GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH 










&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 




/H EkWLPHQW HVW XQ V\VWqPH FRPSOH[H FRPSRVp GH PXOWLSOHV VRXV V\VWqPHV 
KpWpURJqQHV LVVXV GH SOXVLHXUV GRPDLQHV G¶LQJpQLHULH WKHUPLTXH pOHFWULTXH PpFDQLTXH 
DpUDXOLTXH « SRXYDQW rWUH PRGpOLVpV VHORQ GLYHUVHV DSSURFKHV HW GpFULWV DYHF GHV QLYHDX[ 
GLIIpUHQWV GH ILQHVVH 'DQV OH FKDSLWUH 1 QRXV DYRQV FRQFOX VXU OD QpFHVVLWp G¶XQH 
PRGpOLVDWLRQ JOREDOH WHQDQW FRPSWH GH WRXV OHV FRPSRVDQWV GH FH V\VWqPH SRXU DVVXUHU XQH 
JHVWLRQ SHUIRUPDQWH GH WRXV FHV IOX[ pQHUJpWLTXHV GDQV XQ QRXYHDX FRQWH[WH GH EkWLPHQWV 
EDVVHV FRQVRPPDWLRQV HW LQWHOOLJHQWV 'DQV FH FKDSLWUH QRXV DOORQV GRQF SURSRVHU G¶pWXGLHU 
FHW DVSHFW G¶KpWpURJpQpLWp HW GH GLYHUVLWp j WUDYHUV OH EkWLPHQW WHVW GH 3UpGLV SOXV SUpFLVpPHQW 
35(',6 0+, 
'DQV FHWWH SHUVSHFWLYHV QRXV DOORQV SURFpGHU DSUqV XQH GHVFULSWLRQ GX EkWLPHQW HQ 
WHUPH G¶REMHFWLIV GH FDUDFWpULVWLTXHV HW GH FRPSRVLWLRQ SDUWLH , j OD PRGpOLVDWLRQ GH VRQ 
HQYHORSSH WKHUPLTXH SDUWLH ,, GH VRQ V\VWqPH GH YHQWLODWLRQ HW FKDXIIDJH  90& GRXEOH 
IOX[ SDUWLH ,,, DLQVL TXH VHV XVDJHUV SDUWLH ,9 3OXVLHXUV W\SRORJLHV GH PRGqOHV VHURQW 
pWDEOLHV HW DGRSWpHV VHORQ OH GRPDLQH SK\VLTXH pWXGLp O¶REMHW pWXGLp FI O¶DFWHXU KXPDLQ HW OH 
QLYHDX GH SUpFLVLRQ UHTXLV TXL YDULH VHORQ OHV REMHFWLIV G¶XWLOLVDWLRQ HW VHORQ OHV GRQQpHV HW 
LQIRUPDWLRQV GLVSRQLEOHV  
/D SURFpGXUH GH PRGpOLVDWLRQ SURSRVpH HW pWXGLpH GDQV FH FKDSLWUH HQ DSSOLFDWLRQ DX 
FDV GX EkWLPHQW 3UpGLV SHXW rWUH JpQpUDOLVpH HW DGRSWpH SRXU OD PRGpOLVDWLRQ G¶DXWUHV 
V\VWqPHV GH EkWLPHQW GH PrPH W\SH HW GDQV OHV PrPHV REMHFWLIV FKDSLWUH 1 ,,1 &HV 
V\VWqPHV VRQW JpQpUDOHPHQW VRXPLV DX[ PrPHV FRQWUDLQWHV HW FRQIURQWpHV DX[ PrPHV 
SUREOqPHV    
(Q HIIHW OH EkWLPHQW HVW XQ V\VWqPH QRQ OLQpDLUH UpJLW SDU XQ JUDQG QRPEUH GH 
YDULDEOHV HW VRXPLV j SOXVLHXUV LQFHUWLWXGHV 2Q SHXW SDUOHU GHV LQFHUWLWXGHV UHODWLYHV j OD 
UpDOLVDWLRQ UHPSODFHPHQW GHV PDWpULDX[ LQLWLDX[ SDU G¶DXWUHV pTXLYDOHQWV QRQ VXLYL GHV 
SODQV« j OD QRQ PDvWULVH GH FHUWDLQV DFWHXUV FRPPH OD PpWpR HW OH FRPSRUWHPHQW GH 
O¶RFFXSDQW HW DXVVL j GHV GLIILFXOWpV GH PHVXUHV WHPSpUDWXUHV SUHVVLRQV« UHQGDQW OD 
PRGpOLVDWLRQ GH FH V\VWqPH SOXV GpOLFDWH &HV DVSHFWV VHURQW pJDOHPHQW WUDLWpV WRXW DX ORQJ GH 
FH FKDSLWUH   
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
,, 'HVFULSWLRQ GX EkWLPHQW 35(',6 0+, 
,,1 2EMHFWLIV GX EkWLPHQW 35(',6 0+, 
,,11 /H FHQWUH 35(',6 © 6PDUW QHWZRUNV IRU HQHUJ\ ª 
35(',6 HVW XQ FHQWUH G¶LQQRYDWLRQ UHFKHUFKH IRUPDWLRQ HQVHLJQHPHQW HW 
YDORULVDWLRQ LQGXVWULH GDQV OH VHFWHXU GH O¶pQHUJLH >35(' 01@ ,PSODQWp VXU 00 P GH 
ORFDX[ GH O¶pFROH (16(1 pFROH GH O
pQHUJLH O
HDX HW O
HQYLURQQHPHQW FH FHQWUH UHJURXSH XQ 
HQVHPEOH GH SODWHIRUPHV WHFKQRORJLTXHV MRXDQW OH U{OH GH GpPRQVWUDWHXUV GH OD JHVWLRQ 
LQWHOOLJHQWH GH O¶pQHUJLH /HV D[HV GH UHFKHUFKH DXWRXUV GH FHV SODWHIRUPHV VH UpSDUWLVVHQW HQ 
WURLV SULQFLSDX[ WKqPHV pQHUJpWLTXHV   
 /D SURGXFWLRQ GpFHQWUDOLVpH  XQH FHQWUDOH GH FRJpQpUDWLRQ j EDVH GH PLFUR WXUELQH j 
JD] XQH SLOH j FRPEXVWLEOH HW GHX[ HQVHPEOHV GH 10 SDQQHDX[ SKRWRYROWDwTXHV 
VRQW j GLVSRVLWLRQ 
 /HV UpVHDX[ GX IXWXU  XQ VLPXODWHXU K\EULGH WHPSV UpHO XQ UpVHDX LQGXVWULHO ORFDO 
pFKHOOH 110qPH XQ UpVHDX GH GLVWULEXWLRQ pFKHOOH 11000qPH HW  DXWUHV \ VHURQW 
j WHUPH HW XQ V\VWqPH GH FRQGXLWH HW GH VXSHUYLVLRQ 6&$'$1 VRQW LQVWDOOpV 
 /¶XVDJH  XQ KDELWDW WHUWLDLUH UpHO © 35(',6 0+, ª 0RQLWRULQJ +DELWDW ,QWHOOLJHQW 
,,1 /D SODWHIRUPH 35(',6 0+, 
&H GpPRQVWUDWHXU D pWp PLV HQ SODFH SRXU UpSRQGUH j GHV HQMHX[ pQHUJpWLTXHV 
IRQGDPHQWDX[ UHODWLIV DX[ © WHFKQRORJLHV GpYHORSSpV SRXU OHV EkWLPHQWV ª HW DILQ GH SHUPHWWUH 
O¶pWXGH HW OD FRPSUpKHQVLRQ GHV FRQVRPPDWLRQV HW GHV XVDJHV HQ SDUWLFXOLHU HQ OLHQ DYHF 
O¶pOHFWULFLWp GDQV OHV EkWLPHQWV EDVVH FRQVRPPDWLRQ GDQV OD SHUVSHFWLYH G¶DOOHU YHUV XQH 
JHVWLRQ RSWLPDOH GH FH QRXYHDX W\SH GH EkWLPHQWV  
,O D pWp DLQVL FRQoX VHORQ XQH GpPDUFKH +4( >:(%B+4(@ TXL © YLVH j REWHQLU GHV 
EkWLPHQWV FRQIRUWDEOHV VDLQV HW SOXV UHVSHFWXHX[ GH O¶HQYLURQQHPHQW ª GH PDQLqUH j DERXWLU j 
XQ EkWLPHQW FRQIRUPH j OD UpJOHPHQWDWLRQ WKHUPLTXH HQ YLJXHXU j O¶pSRTXH 57 00 /HV 
SULQFLSDOHV FDUDFWpULVWLTXHV GH OD SODWHIRUPH HQ WHUPH G¶HIILFDFLWp pQHUJpWLTXH HW GH FRQIRUW 
DQQRQFpHV ORUV GH OD SKDVH GH FRQFHSWLRQ pWDLHQW  
8QH FRQVRPPDWLRQ HQ FKDXIIDJH LQIpULHXUH GH 0N:K(3PðDQ &KDXIIDJH DVVXUp SDU 
XQH 90& GRXEOH IOX[ pFKDQJHXU URWDWLI GH FKDOHXU EDWWHULH G¶HDX FKDXGH «   
8Q QRPEUH G¶KHXUHV GH VXUFKDXIIH DQQXHOOH LQIpULHXU j  K QRPEUH G¶KHXUHV 
G¶RFFXSDWLRQ TXDQG OD WHPSpUDWXUH GpSDVVH OHV &   
&HWWH SODWHIRUPH D pWp pTXLSpH G¶XQ V\VWqPH GH JHVWLRQ WHFKQLTXH FHQWUDOLVpH *7& 
DLQVL TXH G¶DXWUHV LQVWUXPHQWDWLRQV LQWHOOLJHQWHV V\VWqPH G¶DOOXPDJH DXWR UpJODEOH GH 
O¶pFODLUDJH« LOOXVWUDQW OHV SUREOpPDWLTXHV GH JHVWLRQ pQHUJpWLTXH GDQV OHV EkWLPHQWV 
                                                 
1(16(  KWWSHQVHJUHQREOHLQSIUOHFROH 
1 6&$'$ 6XSHUYLVRU\ &RQWURO $QG 'DWD $FTXLVLWLRQ 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
LQWHOOLJHQWV SRXU SRXYRLU pWXGLHU OHV GpIDLOODQFHV GH FHV V\VWqPHV HW PLHX[ FRQFHYRLU OHXUV 
DOJRULWKPHV GH FRQWU{OH FRPPDQGH  
(Q SOXV GHV DFWLYLWpV G¶HQVHLJQHPHQW UpDOLVpHV DXWRXU GH FH EkWLPHQW SOXVLHXUV D[HV GH 
UHFKHUFKHV VH VRQW GpYHORSSpV FRPPH  
 /D SUREOpPDWLTXH GX PDWpULHO HW GH O¶LQWHUIDoDJH ORJLFLHO  WHVWHU GHV QRXYHDX[ 
pTXLSHPHQWV GRPRWLTXHV pWXGLHU GHV SURWRFROHV GH FRPPXQLFDWLRQV GpYHORSSHU 
GHV ,+0 WHVWHU GHV QRXYHOOHV VROXWLRQV G¶LQWHURSpUDELOLWpV ZHEVHUYLFHV 26*,« 
>%(1 010@ >0,/ 010@ 
 $QDO\VH GHV XVDJHV HW GH OHXUV LPSDFWV pQHUJpWLTXHV  UpSDUWLWLRQ GHV 
FRQVRPPDWLRQV YDORULVDWLRQ GX FRQIRUW pWXGH GH O¶HIILFDFLWp HW GH O¶HIILFLHQFH GHV 
pTXLSHPHQWV >&+(1 01@  
 0RGpOLVDWLRQ PXOWLSK\VLTXH FRQIURQWDWLRQ DX[ PHVXUHV HW DQDO\VH GH VHQVLELOLWp  
PRGpOLVDWLRQ GH O¶HQYHORSSH GHV pTXLSHPHQWV HW GHV SKpQRPqQHV WKHUPLTXHV 
pOHFWULTXHV HW DpUDXOLTXHV SURMHW 6LPLQWKHF HW )LDELOLWp 
 'pYHORSSHU HW YDOLGHU GHV VWUDWpJLHV GH FRQWU{OH FRPPDQGH DILQ GH JpUHU GH IDoRQ 
RSWLPDOH OHV IOX[ pQHUJpWLTXHV GX EkWLPHQW SURMHW 08/7,62/  
,, 'HVFULSWLRQ DUFKLWHFWXUDOH 
/D SODWHIRUPH 35(',6 0+, HVW VLWXpH DX SUHPLHU pWDJH GX EkWLPHQW 35(',6 8+7 
)LJXUH  TXL V¶pWHQG VXU 00 P GH VXUIDFH HW HVW FRPSRVp GH GHX[ pWDJHV /H UH]GH
FKDXVVpH FRQWLHQW GHV EXUHDX[ GH UHFKHUFKH DLQVL TX¶XQ HVSDFH G¶H[SpULPHQWDWLRQ HQ JpQLH 
pOHFWULTXH /H SUHPLHU pWDJH HVW FRQVWLWXp SULQFLSDOHPHQW G¶XQH VDOOH LQIRUPDWLTXH GH FRXUV 
XQ HVSDFH EXUHDX GpGLp j OD UHFKHUFKH HW XQ ORFDO WHFKQLTXH $QQH[H  8Q SXLW GH OXPLqUH D 
pWp DMRXWp GDQV OD VDOOH LQIRUPDWLTXH SRXU WLUHU SURILW GH OD OXPLqUH GX MRXU HW DLQVL UpGXLUH OD 
FRQVRPPDWLRQ GXH j O¶pFODLUDJH DUWLILFLHO  
 
)LJXUH 8Q DSHUoX GX EkWLPHQW 35(',6 
&H EkWLPHQW WHUWLDLUH D pWp UpQRYp HW UHVWUXFWXUp j SDUWLU G¶XQ EkWLPHQW H[LVWDQW j 
O¶LQWpULHXU GH OD FRTXH H[LVWDQWH HQ JDUGDQW VD IDoDGH H[WpULHXUH HW FHUWDLQV PXUV &H FRQFHSW 
GH UpQRYDWLRQ LQWpULHXUH HVW UHSUpVHQWDWLI GH OD UpQRYDWLRQ GHV EkWLPHQWV j IDoDGHV KLVWRULTXHV 
QH GHYDQW SDV rWUH PRGLILpHV SXLVTXH WHO HVW OH FDV GH OD IDoDGH GH O¶pFROH (16( LQVFULWH 
FRPPH SDWULPRLQH KLVWRULTXH  
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
 0 
&H EkWLPHQW SUpVHQWH DLQVL OD SDUWLFXODULWp G¶rWUH XQ © EkWLPHQW GDQV XQ EkWLPHQW ª 
V¶LVRODQW GH O¶LQIOXHQFH GLUHFWH GHV FRQGLWLRQV PpWpRURORJLTXHV H[WpULHXUHV IOX[ VRODLUHV 
YHQW« &HWWH LVRODWLRQ SHUPHW GH UpGXLUH O¶LPSDFW GH FHV IDFWHXUV H[WHUQHV VXU OH 
FRPSRUWHPHQW GX EkWLPHQW SRXU PLHX[ pWXGLHU O¶LQIOXHQFH GHV FHV DFWHXUV LQWHUQHV RFFXSDQWV 
pTXLSHPHQWV O¶REMHFWLI SULQFLSDO GH OD FRQFHSWLRQ GH FH EkWLPHQW &HV DFWHXUV LQWHUQHV VRQW 
GHYHQXV DLQVL SOXV SHVDQWV GDQV OD EDODQFH pQHUJpWLTXH GH OD SODWHIRUPH 
(Q SOXV GH FHWWH SUHPLqUH LVRODWLRQ DYHF O¶H[WpULHXU GHV PDWpULDX[ LVRODQWV 
SHUIRUPDQWV RQW pWp XWLOLVpV SRXU SHUPHWWUH G¶DWWHLQGUH OHV REMHFWLIV HQ WHUPH GH FKDXIIDJH 
8QH FRXFKH GH 1 FP GH RXDWH GH FHOOXORVH D pWp SRVpH VXU XQ EDUGDJH ERLV TXL HQWRXUH OHV 
SDURLV LQWpULHXUHV HW H[WpULHXUHV  
'DQV OD VXLWH GH FH FKDSLWUH QRXV DOORQV QRXV IRFDOLVHU VXU OD PRGpOLVDWLRQ HW OD 
VLPXODWLRQ GHV V\VWqPHV GX SUHPLHU pWDJH XQLTXHPHQW QRWp SDU OD VXLWH 35(',6 HW SOXV 
VSpFLILTXHPHQW OHV GHX[ ]RQHV ©6DOOH ,QIRUPDWLTXHª HW ©(VSDFH %XUHDXª )LJXUH  
 
)LJXUH /¶HVSDFH EXUHDX HW OD VDOOH LQIRUPDWLTXH GH OD SODWHIRUPH 35(',6 0+,    
,, (TXLSHPHQWV 
$ILQ GH UpSRQGUH DX[ H[LJHQFHV GHV EkWLPHQWV EDVVHV FRQVRPPDWLRQV HW GH VDWLVIDLUH 
DX FDKLHU GH FKDUJHV OH SUHPLHU pWDJH D pWp pTXLSp GHV V\VWqPHV LQWHOOLJHQWV HW 
pQHUJpWLTXHPHQW SHUIRUPDQWV TXH QRXV DOORQV GpWDLOOHU PDLQWHQDQW 
,,1 8QH 90& GRXEOH IOX[ 
8Q V\VWqPH GH YHQWLODWLRQ PpFDQLTXH FRQWU{OpH GRXEOH IOX[ 90& ') HVW LQVWDOOp 
DILQ G¶DVVXUHU OD YHQWLODWLRQ HW OH UHQRXYHOOHPHQW GH O¶DLU SDU O¶DSSRUW G¶DLU QHXI H[WpULHXU  
&HWWH YHQWLODWLRQ GHV ORFDX[ GH 35(',6 Q¶HVW SDV IDLWH QDWXUHOOHPHQW SDU WLUDJH 
WKHUPLTXH H[SORLWDQW OH JUDGLHQW GH WHPSpUDWXUHV HQWUH O¶LQWpULHXU HW O¶H[WpULHXU >&21& 00@ 
RX SDU PLVH HQ GpSUHVVLRQ GX EkWLPHQW HW SDU DFWLRQ GX YHQW >586 00@ 8Q GLVSRVLWLI 
PpFDQLTXH GH YHQWLODWLRQ GHX[ PRWHXUV pOHFWULTXHV GH SXLVVDQFH QRPLQDOH GH 0 : DYHF 
OHXUV YHQWLODWHXUV D pWp XWLOLVp SRXU OH IRUoDJH GH OD FLUFXODWLRQ G¶DLU 8Q IRQFWLRQQHPHQW 
FRPPDQGp GRLW rWUH SOXV DYDQWDJHX[ TXH OD YHQWLODWLRQ QDWXUHOOH TXL UHQG OH EkWLPHQW SOXV 
VHQVLEOH DX[ FRQGLWLRQV H[WpULHXUHV HW DX[ YDULDWLRQV PpWpRURORJLTXHV YHQW WHPSpUDWXUH 
7RXWHIRLV LO IDXW rWUH ULJRXUHX[ GXUDQW OD FRQVWUXFWLRQ FDU XQH LQILOWUDWLRQ SDUDVLWH GH 01 




&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
 1 
/D YLWHVVH GH URWDWLRQ GHV PRWHXUV SHUPHW G¶DVVXUHU XQ GpELW FRQVWDQW FRQWU{Op HW 
UpJXOp DXWRPDWLTXHPHQW HQ IRQFWLRQ GH O¶RFFXSDWLRQ HW GHV WHPSpUDWXUHV GH FRQVLJQH 
DPpOLRUDWLRQ SRVVLEOH HQ IRQFWLRQ GX WDX[ GH &2 GDQV OD ]RQH YHQWLOpH  
/HV YHQWLODWHXUV DVVXUHQW OH UHQRXYHOOHPHQW G¶DLU GDQV OH GHX[ VHQV GH FLUFXODWLRQ VHORQ 
OH SULQFLSH © GRXEOH IOX[ ª )LJXUH  HQ H[WUDFWLRQ GH O¶DLU YLFLp HW HQ VRXIIODJH GH O¶DLU 
QHXI j WUDYHUV GHX[ FLUFXLWV DpUDXOLTXHV LQGpSHQGDQWV HW VpSDUpV  
 
)LJXUH /H SULQFLSH GH OD YHQWLODWLRQ VLPSOH IOX[ JDXFKH GRXEOH IOX[ GURLWH >/,' 1@ 
/D WHFKQRORJLH © GRXEOH IOX[ ª SUpVHQWH O¶DYDQWDJH GH SRXYRLU LQWHUFDOHU XQ pFKDQJHXU 
GH FKDOHXU HQWUH OHV GHX[ IOX[ G¶DLU WUDQVIpUDQW OD FKDOHXU GH O
DLU YLFLp GpMj FKDXIIp SDU OH 
V\VWqPH GH FKDXIIDJH DLQVL TXH SDU OHV DSSRUWV LQWHUQHV j O
DLU QHXI HQWUDQW SRXU DVVXUHU VRQ 
SUpFKDXIIDJH 8Q pFKDQJHXU GH FKDOHXU GH W\SH URWDWLI D pWp LQVWDOOp GDQV 35(',6 )LJXUH   
(Q UDLVRQ GH OD VpSDUDWLRQ GHV GHX[ IOX[ G¶DLU RQ SHXW IDFLOHPHQW SURFpGHU j XQ 
ILOWUDJH GH O¶DLU QHXI DYDQW VD GLVWULEXWLRQ >.2) 00@ DLQVL TX¶j VRQ FKDXIIDJH j O¶DLGH G¶XQH 
EDWWHULH G¶HDX FKDXGH FRPPH F¶HVW OH FDV GH O¶LQVWDOODWLRQ GH 35(',6 
&H GLVSRVLWLI GH 90& ') )LJXUH  PLQLPLVH OHV ULVTXHV GH FRXUDQW G¶DLU IURLG 
SHUPHW XQH PHLOOHXUH PDvWULVH GX GpELW G¶DLU QHXI LQVXIIOp HW UpGXLW FRQVLGpUDEOHPHQW OHV 
FRQVRPPDWLRQV pQHUJpWLTXHV JUkFH j XQH UpFXSpUDWLRQ HIILFDFH GH OD FKDOHXU JpQpUDOHPHQW 
VXSpULHXU j 0 UHQGDQW OH EkWLPHQW SOXV SHUIRUPDQW FRPPH SURXYp GDQV SOXVLHXUV pWXGHV HW 






)LOWUH (FKDQJHXU URWDWLI %DWWHULH HDX FKDXGH  
)LJXUH  &RPSRVLWLRQ GH OD 90& ') GH 35(',6 
,, 6\VWqPH GH VXSHUYLVLRQ HW LQVWUXPHQWDWLRQV H[SpULPHQWDOHV 
/H EkWLPHQW 35(',6 0+, D pWp pTXLSp G¶XQH *7& FRQVWLWXp HQWUH DXWUHV G¶XQH 
FHQWUDOH G¶DFTXLVLWLRQ GHV GRQQpHV SHUPHWWDQW j OD IRLV GH UpFXSpUHU OHV PHVXUHV GHV GLIIpUHQWV 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
FDSWHXUV LQVWDOOpV GDQV OD SODWHIRUPH PDLV DXVVL G¶DJLU GH PDQLqUH RSWLPDOH VHORQ OHV 
DOJRULWKPHV GH FRQWU{OH FRPPDQGH LPSOpPHQWpV VXU OHV DFWLRQQHXUV RXYHUWXUH GHV YDQQHV 
YLWHVVH GH URWDWLRQ GHV PRWHXUV« )LJXUH    
 
)LJXUH  /¶LQWHUIDFH GH OD *7& GH VXSHUYLVLRQ GX SUHPLHU pWDJH 
&HWWH *7& SHUPHW j O¶H[SORLWDQW GX EkWLPHQW GH VXUYHLOOHU OH ERQ IRQFWLRQQHPHQW GH 
VHV GLIIpUHQWV V\VWqPHV HVVHQWLHOOHPHQW OD 90& ') HQ YHQWLODWLRQ HW HQ FKDXIIDJH j WUDYHUV 
OHV GLIIpUHQWHV PHVXUHV DIILFKpHV HW GH SRXYRLU HQ PrPH WHPSV DJLU VXU OHV FRQVLJQHV GH 
SLORWDJH HQ FDV GH SUREOqPH GH GLVIRQFWLRQQHPHQW 7RXWHV OHV PHVXUHV FROOHFWpHV DLQVL TXH OHV 
FRQVLJQHV GRQQpHV VRQW VDXYHJDUGpHV HW SHXYHQW rWUH H[WUDLWHV SRXU G¶DXWUHV XWLOLVDWLRQV 
FRPPH OD YDOLGDWLRQ GHV PRGqOHV HW OHXUV FRQIURQWDWLRQV DX[ PHVXUHV   
$ILQ GH SRXYRLU PHVXUHU OHV GLIIpUHQWV IOX[ pQHUJpWLTXHV HW GLIIpUHQWHV LQIRUPDWLRQV 
XWLOHV SRXU OD UpJXODWLRQ HIIHFWXpH SDU OH V\VWqPH GH *7& XQH LQVWUXPHQWDWLRQ SDUWLFXOLqUH 
V¶DSSX\DQW VXU GLYHUVHV WHFKQRORJLHV GH FDSWHXUV D pWp PLVH HQ SODFH >0,/ 010@  FRPSWHXUV 
SRXU OD PHVXUHV GHV GLIIpUHQWV FRQVRPPDWLRQV pOHFWULTXHV pFODLUDJH 3& SRUWDEOHV PRWHXUV 
pOHFWULTXHV GHV YHQWLODWHXUV« FDSWHXUV GH SUpVHQFH GHV SUHVVRVWDWV HW HVVHQWLHOOHPHQW GHV 
GpELWPqWUHV HW GHV FDSWHXUV GH WHPSpUDWXUHV TXL VHURQW H[SORLWpV ORUV GH OD YDOLGDWLRQ GHV 
PRGqOHV GH OD 90& ') /D ILJXUH FLGHVVRXV )LJXUH  SUpVHQWH OHV SULQFLSDX[ FDSWHXUV 
H[SORLWpV ORUV GH OD PRGpOLVDWLRQ GHV FRPSRVDQWHV GH OD 90&  
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
&DSWHXU GH WHPSpUDWXUH HW GH GpELW 
 





















)LJXUH 0 /HV FDSWHXUV XWLOLVpV SRXU OD PRGpOLVDWLRQ GH OD 90& 
,, $XWUHV pTXLSHPHQWV  
3RXU O¶pFODLUDJH DUWLILFLHO GHV ]RQHV GHV WXEHV QpRQV EDVVHV FRQVRPPDWLRQV RQW pWp 
XWLOLVpV ,OV VRQW DFWLRQQpV SDU XQ UHODLV FRPPDQGp SDU XQ GpWHFWHXU GH PRXYHPHQW GDQV OD 
]RQH FRUUHVSRQGDQWH (Q SOXV LOV VRQW pTXLSpV G¶XQ V\VWqPH G¶REVFXUFLVVHPHQW © GLPPLQJ 
V\VWHP ª SHUPHWWDQW XQ DXWRUpJODJH HQ IRQFWLRQ GH OD OXPLqUH GX MRXU  
/HV GHX[ VDOOHV VRQW pJDOHPHQW pTXLSpHV G¶RUGLQDWHXUV SRUWDEOHV SRXU OD UHFKHUFKH HW 
O¶HQVHLJQHPHQW PRLQV FRQVRPPDWHXUV G¶pQHUJLH TXH OHV RUGLQDWHXUV IL[HV HW GLVSRVDQW G¶XQH 
FDSDFLWp GH VWRFNDJH pOHFWURFKLPLTXH LQWpUHVVDQWH SRXU OD JHVWLRQ pQHUJpWLTXH  
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
,,, 0RGpOLVDWLRQ GH O¶HQYHORSSH WKHUPLTXH 
'HX[ SULQFLSDX[ W\SHV GH PRGqOHV SHXYHQW rWUH DGRSWpHV ORUV GH OD PRGpOLVDWLRQ GX 
FRPSRUWHPHQW WKHUPLTXH G¶XQ EkWLPHQW >=$< 011@ /H SUHPLHU V¶LQWpUHVVH j XQH 
PRGpOLVDWLRQ ILQH DYHF O¶pWXGH GHV pFKDQJHV WKHUPLTXHV HW OH VHFRQG V¶DUUrWH j XQH 
PRGpOLVDWLRQ VLPSOLILpH SURSRVDQW GHV PRGqOHV G¶RUGUH UpGXLW /HV GHX[ W\SHV GH PRGqOHV VRQW 
XQLGLPHQVLRQQHOV 1' HW YLVHQW O¶pWXGH GH O¶pYROXWLRQ GHV WHPSpUDWXUHV LQWpULHXUHV HQ 
IRQFWLRQ GHV H[FLWDWLRQV LQWHUQHV HW H[WHUQHV  
&HV GHX[ GpPDUFKHV VHURQW DSSOLTXpHV DX EkWLPHQW 35(',6 DX WUDYHUV G¶XQ F{Wp 
G¶XQH PRGpOLVDWLRQ DQDO\WLTXH VH EDVDQW VXU GHV ELODQV WKHUPLTXHV DX[ QLYHDX[ GHV PDLOOHV GH 
FKDTXH ]RQH UpDOLVpV SDU OH ORJLFLHO GpGLp &20),( '¶XQ DXWUH F{Wp RQ YD XWLOLVHU XQ PRGqOH 
HPSLULTXH UpGXLW GH W\SH FLUFXLW pOHFWULTXH pTXLYDOHQW GRQW OHV SDUDPqWUHV VHURQW LGHQWLILpV j 
SDUWLU GHV UpVXOWDWV GH VLPXODWLRQV GX PRGqOH &20),( RX j SDUWLU GHV PHVXUHV   
,,,1 /H PRGqOH GH O¶HQYHORSSH GDQV &20),( 3OHLDGHV 
,,,11 'HVFULSWLRQ HW K\SRWKqVHV GX PRGqOH  
'DQV OH FDGUH GH OD WKqVH G¶+HUYp &KHQDLOOHU >&+(1 010@ XQ PRGqOH GX EkWLPHQW 
35(',6 0+, D pWp GpYHORSSp VRXV &20),( 3OHDLGHV j SDUWLU GX SURMHW SUppWDEOL SDU OH 
EXUHDX G¶pWXGH O¶D\DQW UpDOLVp %LHQ TXH OH SUHPLHU pWDJH VRLW XQLTXHPHQW FRQFHUQp SDU FHWWH 
pWXGH OH EkWLPHQW D pWp PRGpOLVp GDQV VD JOREDOLWp SRXU PLHX[ pWXGLHU OHV LQWHUDFWLRQV HQWUH OHV 
GLIIpUHQWHV ]RQHV  
3OXVLHXUV SUREOqPHV RQW pWp UHQFRQWUpV ORUV GH OD PRGpOLVDWLRQ GH FH EkWLPHQW DVVH] 
FRPSOH[H )LJXUH 1 FRQGXLVDQW j O¶DGRSWLRQ GH SOXVLHXUV K\SRWKqVHV   
 
)LJXUH 1 9XH GH GHVVXV GHV ]RQHV PRGpOLVpHV GDQV $OF\RQH PRGXOH GH &20),( 3OHDLGHV 
 /LPLWDWLRQ GH O¶HVSDFH G¶pWXGH  SRXU UHSUpVHQWHU OH SULQFLSH GX EkWLPHQW j O¶LQWpULHXU 
G¶XQ DXWUH EkWLPHQW VDQV DYRLU j PRGpOLVHU OD WRWDOLWp GHV ORFDX[ XQH ]RQH YLUWXHOOH 
© PLWR\HQQH ª D pWp LQWURGXLWH SRXU GpOLPLWHU OD ]RQH G¶pWXGH HW DSSUR[LPHU OHV ]RQHV QRQ 
pWXGLpHV &HWWH ]RQH PLWR\HQQH LPSRVH XQH WHPSpUDWXUH 7 FRQVWDQWH 1& GDQV QRWUH FDV j 
VHV ERUGV  
 0RGpOLVDWLRQ GX VKHG  /H VKHG UHSUpVHQWH XQH © ]RQH YLGH ª QH FRQWHQDQW TXH GH 
O¶DLU HW VDQV pTXLSHPHQW PDLV TXL V¶pWHQG VXU O¶pTXLYDOHQW GH SOXVLHXUV pWDJHV (WDQW GRQQp 
TXH O¶pWXGH GDQV $OF\RQH VH IDLW pWDJH SDU pWDJH SDU SURMHFWLRQ SDU UDSSRUW j XQ QLYHDX GRQQp 
LO pWDLW LQGLVSHQVDEOH GH UHSUpVHQWHU VpSDUpPHQW OD © ]RQH YLGH ª GH FKDTXH pWDJH 3RXU FHOD 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
GHV SDURLV RQW pWp DMRXWpHV SRXU VSpFLILHU OHV GpOLPLWDWLRQV KRUL]RQWDOHV 8Q SODQFKHU WUqV ILQ 
SOkWUH 10 PP D pWp XWLOLVp SRXU VpSDUHU OHV pWDJHV GX VKHG WRXW HQ UpGXLVDQW VRQ LPSDFW 
WKHUPLTXH 
 0RGpOLVDWLRQ GHV IHQrWUHV LQWHUQHV HW GX SXLW GH OXPLqUH  /D QRWLRQ GH IHQrWUH GDQV 
&20),( QpFHVVLWH REOLJDWRLUHPHQW XQ FRQWDFW DYHF O¶H[WpULHXU 2U 3UpGLV HVW XQ EkWLPHQW 
GDQV XQ EkWLPHQW HW OHV ]RQHV pWXGLpHV QH VRQW SDV HQ FRQWDFW GLUHFW DYHF O¶H[WpULHXU FH TXL 
EORTXH O¶XWLOLVDWLRQ GHV IHQrWUHV GDQV &20),( 3RXU \ UHPpGLHU GHV SRUWHV D\DQW OHV PrPHV 
GLPHQVLRQV TXH OHV IHQrWUHV DLQVL TXH OHV PrPHV FRQGXFWLYLWpV RQW pWp XWLOLVpHV SRXU OD 
PRGpOLVDWLRQ /D FRQGXFWLYLWp GHV PDWpULDX[ HVW DLQVL FRQVHUYpH PDLV SDV OHXU GHJUp G¶RSDFLWp  
 &KRL[ GH OD FRPSRVLWLRQ HW GHV GLPHQVLRQV GH FHUWDLQHV SDURLV  3RXU XQH TXHVWLRQ 
pFRQRPLTXH FHUWDLQHV SDURLV GH O¶DQFLHQ EkWLPHQW RQW pWp FRQVHUYpHV /HXUV FDUDFWpULVWLTXHV 
UHVWHQW LQFRQQXHV HW pWDLHQW DSSUR[LPpHV GDQV &20),( 
 5HSUpVHQWHU OH FRQWDFW GLUHFW DYHF OH VRO  6DQV YLGHV VDQLWDLUHV OH FRQWDFW GLUHFW DYHF 
OH VRO HVW UHSUpVHQWp SDU XQH VXUIDFH GX PrPH WHPSpUDWXUH FRQVWDQWH HVWLPp j 11 LFL 
 'pWHUPLQDWLRQ GHV GRQQpHV PpWpRURORJLTXHV  (WDQW GRQQp TX¶DXFXQ FDSWHXU GH IOX[ 
VRODLUHV GLUHFW GLIIXV HW WRWDO >%(6 000@ Q¶HVW LQVWDOOp OHV GRQQpHV PpWpR GH OD VWDWLRQ 
&KDPEpU\ RQW pWp XWLOLVpHV   
 'pILQLWLRQ GHV VFpQDULRV 0rPH VL SOXVLHXUV LQIRUPDWLRQV SHXYHQW rWUH UpFXSpUpHV 
GHSXLV OD *7& SXLVVDQFH GLVVLSpH  HQ VXSSRVDQW 1: pOHFWULTXH FRQVRPPp  1: WKHUPLTXH 
GLVVLSpH GpELW GH YHQWLODWLRQ« O¶LQIRUPDWLRQ VXU OH QRPEUH G¶RFFXSDQWV Q¶HVW SDV GLVSRQLEOH 
FH TXL QpFHVVLWH VRQ DSSUR[LPDWLRQ  
7RXWHV FHV K\SRWKqVHV HW DSSUR[LPDWLRQV DLQVL TXH G¶DXWUHV SUREOqPHV 
G\VIRQFWLRQQHPHQW GH OD YHQWLODWLRQ FDOLEUDJH GHV VRQGHV GLVSRQLELOLWp GHV PHVXUHV TXH VXU 
GHV SHWLWV pFKDQWLOORQV« RQW LQGXLW XQ pFDUW QRQ QpJOLJHDEOH  GHJUpV HQ PR\HQQH HQWUH OHV 
UpVXOWDWV GH VLPXODWLRQ GDQV &20),( HW OHV PHVXUHV GHV WHPSpUDWXUHV >&+(1 010@  
,,,1 7UDLWHPHQW GX PRGqOH SDU OH F°XU GH FDOFXO GH &20),(  
/D FRQVWLWXWLRQ GX PRGqOH JOREDO GH O¶HQYHORSSH GX EkWLPHQW GDQV FH ORJLFLHO HVW 
PHQpH WRXW G¶DERUG SRXU FKDTXH ]RQH WKHUPLTXH LQGpSHQGDPPHQW GHV DXWUHV ]RQHV HQ VH 
EDVDQW VXU OHV pTXDWLRQV G¶pFKDQJH WKHUPLTXH pWDEOLHV SRXU FKDTXH PDLOOH pOpPHQWDLUH GH OD 
]RQH pWXGLpH $QQH[H  /HV SDURLV VRQW GRQF GpFRPSRVpHV HQ PDLOOHV pOpPHQWDLUHV GH 
PDQLqUH j UpGXLUH DX PD[LPXP OHXUV QRPEUHV DILQ G¶DFFpOpUHU OHV FDOFXOV WRXW DQ JDUGDQW 
KRPRJqQHV OHV WHPSpUDWXUHV >$/*@ >6$/ 00@ /H ELODQ WKHUPLTXH pWDEOL DX QLYHDX GH 
FKDTXH PDLOOH FRQGXLW DX V\VWqPH PDWULFLHO IRUPDOLVp DLQVL  
®¯­ uu uu u 8*7-< 8(7$7&     6\V 1 
(QVXLWH XQH OLQpDULVDWLRQ DXWRXU GX SRLQW G¶pTXLOLEUH G\QDPLTXH 7 7R$1(8 HW XQ 
FKDQJHPHQW GH EDVH EDVH PRGDOH  7  3; YRQW SHUPHWWUH OD GLDJRQDOLVDWLRQ GHV PDWULFHV 
/HV WHUPHV GLDJRQDX[ UHSUpVHQWHQW OHV GLIIpUHQWHV FRQVWDQWHV GH WHPSV GX V\VWqPH >'$87 
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&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
O¶RSWLPLVDWLRQ RX OD SUpGLFWLRQ« XQ RUGUH IDLEOH GHV PRGqOHV HW XQ FRXUW WHPSV GH FDOFXO VRQW 
H[LJpV 
3RXU FHV UDLVRQV XQ DXWUH W\SH GH PRGqOH VHUD pWXGLp ,O V¶DJLW G¶XQ PRGqOH DQDO\WLTXH 
EDVp VXU OH SULQFLSH GH FLUFXLW pOHFWULTXH pTXLYDOHQW GRQW OHV SDUDPqWUHV SHXYHQW rWUH 
GpWHUPLQpV HQ OLHQ GLUHFW DYHF OD JpRPpWULH HW OHV SURSULpWpV SK\VLTXHV GX V\VWqPH RX SDU 
LGHQWLILFDWLRQ 
,,, 'HVFULSWLRQ GX PRGqOH UpGXLW 
&HWWH PRGpOLVDWLRQ VH UHSRVH VXU XQH DQDORJLH WKHUPLTXH  pOHFWULTXH )LJXUH  
SHUPHWWDQW G¶pWDEOLU XQ FLUFXLW pOHFWULTXH pTXLYDOHQW VLPSOH SRXU XQH ]RQH WKHUPLTXH GX 
EkWLPHQW 5&0 5&1 5& >528; 1@ >/( 00@ 
 
)LJXUH  /¶DQDORJLH WKHUPLTXH pOHFWULTXH  
8Q PRGqOH GH W\SH 5&1 D pWp DGRSWp HW DGDSWp DX FDV G¶pWXGH GH OD VDOOH LQIRUPDWLTXH 
GH OD SODWHIRUPH 35(',6 0+, )LJXUH  (WDQW GRQQp TXH OHV SDURLV GH OD ]RQH pWXGLpH QH 
VRQW SDV HQ FRQWDFW GLUHFW DYHF O¶H[WpULHXU WHPSpUDWXUH H[WpULHXUH OHV WHPSpUDWXUHV GHV ]RQHV 
DYRLVLQDQWHV GRLYHQW rWUH SULVHV HQ FRPSWH GDQV OH VFKpPD pTXLYDOHQW 7RXV OHV PXUV VRQW 
VXSSRVpV DYRLU OD PrPH LQHUWLH PrPH &P HW OHV IOX[ VRODLUHV VRQW QpJOLJpV  
 
)LJXUH  /H VFKpPD pOHFWULTXH pTXLYDOHQW GH O¶HQYHORSSH WKHUPLTXH  
                                                 
0 5&  VFKpPD pOHFWULTXH pTXLYDOHQW FRPSRVp G¶XQH UpVLVWDQFH HW XQH FDSDFLWp   
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&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
SHXYHQW rWUH XWLOLVpHV PDLV VRQW WUqV FRWHXVHV HQ WHPSV GH FDOFXO HQ UDLVRQ G¶XQH FRQYHUJHQFH 
WUqV OHQWH 3DU FRQWUH OHV SDUDPqWUHV GX VFKpPD pTXLYDOHQW pWDQW GLUHFWHPHQW OLpV j GHV 
JUDQGHXUV SK\VLTXHV QRXV SRXYRQV FDOFXOHU GHV YDOHXUV LQLWLDOHV DSSUR[LPDWLYHV /HV 
UpVLVWDQFHV pTXLYDOHQWHV HW OHV FDSDFLWpV LQLWLDOHV RQW GRQF pWp FDOFXOpHV j SDUWLU GHV GRQQpHV 
VXU OHV SDURLV &P 01 5P  10 5I  10 5YLGH  5HSUHFK 10 10 5VKHG 11 
5EXUHDX 5FRXORLU 00 $YHF FHV YDOHXUV OD WHPSpUDWXUH FDOFXOpH SDU OH PRGqOH HVW DVVH] 
pORLJQpH GH FHOOH VLPXOpH SDU &20),( )LJXUH   
 
)LJXUH  &RPSDUDLVRQ HQWUH OH PRGqOH DYHF OHV SDUDPqWUHV LQLWLDX[ HW OD VLPXODWLRQ 
/HV QRXYHDX[ SDUDPqWUHV UpVXOWDQWV GH O¶RSWLPLVDWLRQ ILQDOHV &P  5P 0 10 
5I 00 5YLGH 10 5HSUHFK 1 10 5VKHG 1 5EXUHDX 01 5FRXORLU  10 RQW 
SHUPLV O¶DPpOLRUDWLRQ GHV UpVXOWDWV SUpFpGHQWV )LJXUH  HW RQW DERXWLW j XQH HUUHXU 
PD[LPDOH GH 1 GHJUp  
 
)LJXUH  &RPSDUDLVRQ HQWUH OH PRGqOH DYHF OHV SDUDPqWUHV RSWLPLVpV HW OD VLPXODWLRQ 
$ILQ GH YpULILHU OD UREXVWHVVH GH FHV SDUDPqWUHV HW MXJHU OD TXDOLWp GH SUpGLFWLRQ GX 
PRGqOH LGHQWLILp XQH YDOLGDWLRQ FURLVpH VXU XQ DXWUH pFKDQWLOORQ GH PHVXUHV D pWp UpDOLVpH ,O 
V¶DJLW GH YDOLGHU VL OHV UpVXOWDWV FDOFXOpV SDU OH PRGqOH FROOHQW DYHF OHV UpVXOWDWV GH &20),( 
VXU XQH SpULRGH GLIIpUHQWH GH OD SpULRGH G¶LGHQWLILFDWLRQ /HV UpVXOWDWV REWHQXV QH VRQW SDV 
WRXMRXUV VDWLVIDLVDQWV HVVHQWLHOOHPHQW ORUV GHV JUDQGHV YDULDWLRQV GHV VRXUFHV WHPSpUDWXUH 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
 0 
H[WpULHXUH GpELW G¶DLU RFFXSDWLRQV XVDJH 'HV WUDYDX[ GH UHFKHUFKH VRQW HQ FRXUV DILQ GH 
UHSpUHU OHV VRXUFHV GH SUREOqPHV HW G¶LQFHUWLWXGHV SRXU DPpOLRUHU OHV FDSDFLWpV GH SUpGLFWLRQ 
GH FH PRGqOH UpGXLW 
,,, &RQFOXVLRQ 
2Q QRWH DLQVL TXH OD QDWXUH GX PRGqOH HW VRQ QLYHDX GH ILQHVVH SHXW YDULHU VHORQ OHV 
REMHFWLIV pWXGLpV  XQ PRGqOH QXPpULTXH WHO TXH &20),( SRXU OD VLPXODWLRQ GpWDLOOpH GH 
O¶HQYHORSSH HW XQ PRGqOH UpGXLW SRXU XQH SUpGLFWLRQ FRPSRUWHPHQWDOH UDSLGH  
/¶pWXGH GH FHV GHX[ W\SHV GH PRGqOHV D PLV O¶DFFHQW VXU XQH GLIILFXOWp PDMHXUH GDQV OH 
SURFHVVXV GH PRGpOLVDWLRQ ,O V¶DJLW GH OD GpWHUPLQDWLRQ GHV VFpQDULRV GHV SXLVVDQFHV LQWHUQHV  
pTXLSHPHQWV HW XVDJHUV TXL VRQW WUqV LQIOXHQWV VXU OD YDULDWLRQ GHV UpVXOWDWV '¶R OH EHVRLQ 
G¶XQH PRGpOLVDWLRQ SOXV ILQH GHV FHV DFWHXUV  
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
 1 
,9 0RGpOLVDWLRQ GHV pTXLSHPHQWV  90& GRXEOH IOX[  
,91 /D SDUWLH pOHFWULTXH  0RWHXU HW YDULDWHXU GH YLWHVVH  
&HWWH SDUWLH HVW FRPSRVpH SULQFLSDOHPHQW GH GHX[ PDFKLQHV DV\QFKURQHV LGHQWLTXHV 
3Q 0 : Q  WUPLQ Q 0 FRPPDQGpHV FKDFXQH SDU XQ YDULDWHXU GH YLWHVVH 
IK 1 N+] 8QH SDUWLH GH FRPPDQGH HQYRLH GHV VLJQDX[ DX[ LQWHUUXSWHXUV GH VRQ FLUFXLW 
G¶pOHFWURQLTXH GH SXLVVDQFH RQGXOHXU 0/, DILQ GH FKDQJHU OD WHQVLRQ HW OD IUpTXHQFH 
G¶HQWUpH GX PRWHXU DJLVVDQW DLQVL VXU OD YLWHVVH GHV YHQWLODWHXUV HW GRQF VXU OH GpELW G¶DLU  
/H EXW SULQFLSDO GH OD PRGpOLVDWLRQ GH FHWWH SDUWLH UpDOLVpH GDQV OH FDGUH GX PDVWHU GH 
+RDQJ $QK 'DQJ >'$1* 010@ SRXU OHTXHO M¶DL SDUWLFLSp j O¶HQFDGUHPHQW HVW GH FRQVWUXLUH 
XQ PRGqOH VLPSOLILp GH FH V\VWqPH /¶REMHFWLI pWDQW G¶pYDOXHU OD FRQVRPPDWLRQ pQHUJpWLTXH HW 
OD YLWHVVH GH URWDWLRQ GHV PRWHXUV TXL LPSRVH OH GpELW G¶DLU IRUFp (WDQW GRQQp TXH OD FRQVWDQWH 
GH WHPSV GH O¶HQYHORSSH WKHUPLTXH HVW SOXV JUDQGH TXH OHV FRQVWDQWHV GH WHPSV GHV V\VWqPHV 
pOHFWULTXHV OHXUV UpJLPHV WUDQVLWRLUHV VHURQW QpJOLJpV HW VHXOHPHQW OHV UpJLPHV SHUPDQHQWV 
VHURQW pWXGLpV $LQVL OH PRGqOH GH OD SDUWLH pOHFWULTXH SRVVqGH  
  HQWUpHV  WHQVLRQ IUpTXHQFH FRQVLJQH GH YLWHVVH GH URWDWLRQ HW FRXSOH GH UpVLVWDQFH  
  VRUWLHV  YLWHVVH GH URWDWLRQ GX PRWHXU UHQGHPHQW GX PRWHXU HW UHQGHPHQW GX FLUFXLW (3  
9X OD GpSHQGDQFH HQWUH OH FLUFXLW GH FRPPDQGH HW OH PRWHXU HW SRXU GHV IDFLOLWpV GH 
PRGpOLVDWLRQ OHV GHX[ SDUWLHV GX YDULDWHXU GH YLWHVVH SDUWLH FRPPDQGH HW SDUWLH pOHFWURQLTXH 

























)LJXUH  0RGqOH JpQpUDO GHV pOpPHQWV GH OD SDUWLH pOHFWULTXH 
,911 /D PDFKLQH DV\QFKURQH  
/H PRGqOH GH OD 0$6 VH EDVH VXU XQ VFKpPD pTXLYDOHQW TXL VH FRPSRVH GH UpVLVWDQFHV 
HW UpDFWDQFHV OLQpDLUHV )LJXUH  &H VFKpPD pOHFWULTXH FODVVLTXH SHUPHW G¶pWXGLHU OH 
IRQFWLRQQHPHQW GX PRWHXU HQ UpJLPH SHUPDQHQW HW TXHOTXHV SKpQRPqQHV HQ UpJLPH VSpFLDO 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
GpPDUUDJH URWRU EORTXp j YLGH >6(* 1@ >5$= 00@ ,O V¶DJLW GRQF G¶XQ PRGqOH 






)LJXUH  6FKpPD pTXLYDOHQW GX PRWHXU DV\QFKURQH 
$ O¶LVVXH GH FHWWH LGHQWLILFDWLRQ UpDOLVpH VRXV 0DWKFDG >'$1* 010@ OHV SDUDPqWUHV 
GX FLUFXLW pTXLYDOHQW UpVXOWDQWV VRQW UHJURXSpV GDQV OH WDEOHDX VXLYDQW 7DEOHDX   
56  55  ; + 5  ; + 
10 10 001 10î10 0 
7DEOHDX  /HV YDOHXUV GHV SDUDPqWUHV LGHQWLILpHV GX FLUFXLW pTXLYDOHQW 
*UkFH j FHV SDUDPqWUHV DX[ GRQQpHV FRQVWUXFWHXUV HW DX[ H[SUHVVLRQV DQDO\WLTXHV 
FDUDFWpULVDQW OH IRQFWLRQQHPHQW GH FH W\SH GH PDFKLQH OHV SHUIRUPDQFHV UHQGHPHQW HW OHV 
SHUWHV GX PRWHXU SHXYHQW rWUH FDOFXOpHV $QQH[H  
             
 
,91 /H YDULDWHXU GH YLWHVVH  
&RQFHUQDQW OHV SHUIRUPDQFHV GX YDULDWHXU GH YLWHVVH OHV SHUWHV GH OD SDUWLH FRPPDQGH 
VHURQW QpJOLJpHV SDUFH TX¶HOOHV VRQW WUqV IDLEOHV 11000 GHV SHUWHV JOREDOHV >'$1* 011@ 
/D SDUWLH FRPPDQGH VHUD pWXGLpH SRXU GpWHUPLQHU OD WHQVLRQ HW OD IUpTXHQFH PRGXOpHV 
WUDQVPLVHV DX[ DXWUHV SDUWLHV HW QpFHVVDLUHV SRXU OHXUV FDOFXOV 
,911 /HV SHUWHV GX FLUFXLW G¶pOHFWURQLTXH GH SXLVVDQFH 
&H FLUFXLW HVW FRPSRVp FRPPH SUpVHQWp GDQV OD ILJXUH )LJXUH  SULQFLSDOHPHQW GH   
XQ UHGUHVVHXU TXL FRQQHFWp j XQH DOLPHQWDWLRQ DOWHUQDWLYH WULSKDVpH GX UpVHDX JpQqUH 
XQH WHQVLRQ FRQWLQXH j RQGXODWLRQ UpVLGXHOOH  
XQ FLUFXLW LQWHUPpGLDLUH MRXDQW OH U{OH GX ©OLVVDJHª GH OD WHQVLRQ GH VRUWLH GX 
UHGUHVVHXU DILQ G¶DPpOLRUH VD FRPSRVDQWH FRQWLQXH   
XQ RQGXOHXU TXL JpQqUH OH QRXYHDX VLJQDO DOWHUQDWLI j WHQVLRQ HWRX IUpTXHQFH 
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&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
FRQWUDLUHPHQW j XQH FRPPDQGH YHFWRULHOOH 8QH FRPPDQGH VFDODLUH HQ 9I YDULDEOH HVW 
XWLOLVpH GDQV OH YDULDWHXU DGDSWpH j XQH FKDUJH DpUDXOLTXH GRQW OH FRXSOH YDULH HQ IRQFWLRQ GH 
OD YLWHVVH FRQWUDLUHPHQW j XQH FRPPDQGH 9I FRQWDQW  
$ILQ G¶LGHQWLILHU FHWWH ORL GH FRPPDQGH SOXVLHXUV PHVXUHV GH OD WHQVLRQ HQ IRQFWLRQ GH 
OD IUpTXHQFH RQW pWp UpDOLVpHV )LJXUH 0 ,O V¶DJLW G¶XQH ORL SDUDEROLTXH GRQF SRXYDQW rWUH 
GpFULWH VRXV OD IRUPH  FID9 E    /¶LGHQWLILFDWLRQ GH FHWWH UHODWLRQ j SDUWLU GHV PHVXUHV 
DERXWLW j OD ORL GH FRPPDQGH 10 1  I9  TXL VHUD XWLOLVpH GDQV QRWUH 
PRGqOH 
 
)LJXUH 0 )RQFWLRQQHPHQW HQ 9I FRXSOH YDULDEOH 
,9 /HV pFKDQJHXUV GH FKDOHXU 
,91 /H SULQFLSH GH PRGpOLVDWLRQ 
8Q pFKDQJHXU GH FKDOHXU HVW XQ V\VWqPH GRQW OH SULQFLSH GH IRQFWLRQQHPHQW FRQVLVWH j 
WUDQVIpUHU OD FKDOHXU G¶XQ IOXLGH FKDXG LQGLFH  j XQ IOXLGH IURLG LQGLFH 1 VDQV FRQWDFW 
GLUHFW HQWUH HX[ j WUDYHUV XQH SDURL VRXYHQW PpWDOOLTXH SRXU IDYRULVHU OHV pFKDQJHV /D 
TXDQWLWp GH FKDOHXU WUDQVIpUpH GpSHQG GHV YDULDEOHV G¶HQWUpH GHV IOXLGHV GpELWV HW 
WHPSpUDWXUHV HW GH SOXVLHXUV SDUDPqWUHV FRPPH  
 /D FRQILJXUDWLRQ JpRPpWULTXH GH O¶pFKDQJHXU  OHV VXUIDFHV G¶pFKDQJH« 
 OD QDWXUH GHV GHX[ IOXLGHV HW OHXUV FDUDFWpULVWLTXHV WKHUPLTXHV  IOXLGHV LGHQWLTXHV RX 
QRQ  DLUHDX  DLUDLU RX HDXHDX  
 /H UpJLPH GH FLUFXODWLRQ GHV IOXLGHV >-$1 00@ )LJXUH 1 IOX[ SDUDOOqOHV FRQWUH 
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&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
QRPLQDOH GpELW QRPLQDO UpJLPH G¶pFRXOHPHQW RX pJDOHPHQW j SDUWLU GHV PHVXUHV HIILFDFLWp 
QRPLQDOH /HV GRQQpHV QRPLQDOHV SHXYHQW rWUH PHVXUpHV SRXU DYRLU GHV GRQQpHV SOXV 
DGDSWpHV DX V\VWqPH LQVWDOOp FDU OHV pTXLSHPHQWV UpHOV SHXYHQW rWUH PDO GLPHQVLRQQpV 
IRQFWLRQQHU HQ VRXV UpJLPH FRPPH F¶HVW OH FDV GH OD 90& GH 35(',6 RX GpJUDGp DYHF OH 
WHPSV 
2Q SHXW HQVXLWH SURFpGHU j OD YDOLGDWLRQ GHV PRGqOHV SDU FRQIURQWDWLRQ DYHF OHV 
PHVXUHV GH OD *7& )LJXUH  ,O V¶DJLW GH FRPSDUHU OHV YDULDWLRQV GHV WHPSpUDWXUHV j OD 
VRUWLH GH O¶pFKDQJHXU HQWUH OHV PHVXUHV HW OH FDOFXO HIIHFWXp SDU OHV PRGqOHV DYHF OHV GRQQpHV 
H[SpULPHQWDOHV GpELW WHPSpUDWXUHV HQWUDQWHV  
&DSWHXU GH WHPSpUDWXUH HW GH GpELW 
 





















)LJXUH  /HV FDSWHXUV XWLOLVpV SRXU OD PRGpOLVDWLRQ GH OD 90& 
,O HVW LPSRUWDQW GH FRPPHQFHU SDU VpOHFWLRQQHU XQH SpULRGH YDOLGH GH PHVXUH 90& 
IRQFWLRQQH *7& IRQFWLRQQH HW TXL SHXW UpSRQGUH j QRV REMHFWLIV HVVHQWLHOOHPHQW DYHF 
O¶DEVHQFH GH FHUWDLQV FDSWHXUV 3DU H[HPSOH HQ O¶DEVHQFH G¶XQH PHVXUH GLUHFWH j OD VRUWLH GH 
O¶pFKDQJHXU URWDWLI OD WHPSpUDWXUH GH VRXIIODJH VHUD H[SORLWpH ,O HQ UpVXOWH TXH SRXU SRXYRLU 
YDOLGHU OH PRGqOH GH O¶pFKDQJHXU VHXO LO IDXW FKRLVLU XQH ]RQH GH PHVXUH R OD %(& HVW pWHLQWH 
EDWWHULH G¶HDX FKDXGH DVVXUDQW OH FKDXIIDJH GH O¶DLU VRXIIOp SDU OD 90&  
,O HVW DXVVL LQGLVSHQVDEOH GH YpULILHU OD YDOLGLWp GH FHUWDLQHV PHVXUHV LQIOXHQWHV VXU OD 
SURFpGXUH GH YDOLGDWLRQ 3DU H[HPSOH HQ REVHUYDQW OHV WHPSpUDWXUHV GH O¶DLU QHXI j O¶HQWUpH HW 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
j OD VRUWLH GH OD 90& HQ O¶DEVHQFH GH WRXW pFKDQJH GH FKDOHXU XQ pFDUW LPSRUWDQW D pWp GpWHFWp 
HW TXL Q¶HVW SDV FRQVWDQW WRXW DX ORQJ GH OD SpULRGH WHVWpH )LJXUH   
















7HPSpUDWXUH DLU HQWUpH 90&
7HPSpUDWXUH DLU VRUWLH 90& ,QIR
 
)LJXUH  'LIIpUHQFH GH PHVXUH GHV WHPSpUDWXUHV HQWUH O¶HQWUpH FDSWHXU 7DQH  HW OD VRUWLH GH OD 
90& PHVXUpHV DX QLYHDX GX VRXIIODJH GDQV OD VDOOH LQIRUPDWLTXH FDSWHXU 7VRXIIODJHB,QIR  
,O SHXW rWUH G DX[ pFKDQJHV GH FKDOHXU DYHF OHV ORFDX[ WUDYHUVpV DX QLYHDX GX UpVHDX 
DpUDXOLTXH LVRODWLRQ LPSDUIDLWH FRPPH LO SHXW GpULYHU G¶XQ SUREOqPH G¶pWDORQQDJH GHV 
FDSWHXUV /D GHUQLqUH K\SRWKqVH D pWp UHWHQXH HQ VXSSRVDQW QpJOLJHDEOH OHV GpSHUGLWLRQV GX 
FLUFXLW DpUDXOLTXH 3RXU UHPpGLHU j FH SUREOqPH GHV WHUPHV FRUUHFWLIV RQW pWp LQWURGXLWV DX[ 
PHVXUHV   
1111 E7D7 PHVXUHHFRUULJpH   HW 11 E7D7 PHVXUHVFRUULJpV   
(Q VH EDVDQW VXU OD PrPH SURFpGXUH H[SRVpH GDQV OH SDUDJUDSKH FRQFHUQDQW OH PRGqOH 
UpGXLW GH O¶HQYHORSSH XQH LGHQWLILFDWLRQ D pWp HIIHFWXpH DILQ GH GpWHUPLQHU OHV  SDUDPqWUHV GH 
PDQLqUH j PLQLPLVHU O¶HUUHXU HQWUH 71 HW 7 )LJXUH  JDXFKH D1 0 E1  D 11 E 
 (QVXLWH HW GDQV OH EXW GH YpULILHU OD UREXVWHVVH GH FHV SDUDPqWUHV G¶DXWUHV SODJHV GH 
PHVXUHV RQW pWp REVHUYpHV SRXU YpULILHU TXH O¶pFDUW HVW WRXMRXUV PLQLPDO )LJXUH  GURLWH  













7HPSpUDWXUH DLU HQWUpH 90&
7HPSpUDWXUH DLU VRUWLH 90& ,QIR














7HPSpUDWXUH DLU HQWUpH 90&
7HPSpUDWXUH DLU VRUWLH 90& ,QIR
 
)LJXUH  /HV PHVXUHV GH WHPSpUDWXUHV FRUULJpHV 
,9 /¶pFKDQJHXU URWDWLI 
,91 &DUDFWpULVWLTXHV GX PRGqOH 
/¶pFKDQJHXU URWDWLI XWLOLVp GDQV 35(',6 HVW XQH URXH HQ DOXPLQLXP HQ IRUPH GH QLG 
G¶DEHLOOHV )LJXUH  &H PDWpULDX DFFXPXODWHXU SHUPHW GH UpFXSpUHU OD FKDOHXU GH O¶DLU 
H[WUDLW YLFLp SRXU OD FpGHU HQVXLWH DX IOX[ G¶DLU QHXI GqV TX¶LO HQWUH HQ FRQWDFW DYHF &HWWH 
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&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
,9 ,PSOpPHQWDWLRQ HW YDOLGDWLRQ GX PRGqOH 
/H PRGqOH GH OD EDWWHULH G¶HDX FKDXGH D pWp pJDOHPHQW LPSOpPHQWp GDQV 0DWODE HW VHV 
HQWUpHV GpILQLHV j SDUWLU GHV PHVXUHV GH OD *7& &HV HQWUpHV VRQW OD WHPSpUDWXUH HW OH GpELW GH 
O¶DLU FDSWHXUV 7BVRXIIODJHB,QIR HW 'BVRXIIODJHB,QIR DLQVL TXH OD WHPSpUDWXUH HW OH GpELW GH 
O¶HDX FDSWHXU 7HHBLQIR HW OH GpELW HVW LGHQWLILp j XQ SRLQW GRQQp HW VXSSRVp FRQVWDQW j 
O¶HQWUpH GH OD EDWWHULH  
'H OD PrPH PDQLqUH TXH OH PRGqOH GH O¶pFKDQJHXU URWDWLI OD YDOLGDWLRQ GX PRGqOH GH 
OD EDWWHULH G¶HDX FKDXGH )LJXUH  HVW HIIHFWXp SDU FRPSDUDLVRQ HQWUH OHV UpVXOWDWV GH FDOFXO 
7DV  FRXUEH URVH HW OHV PHVXUHV 7BVRXIIODJHB,QIR  FRXUEH URXJH (WDQW GRQQp O¶DEVHQFH 
G¶XQ FDSWHXU GH WHPSpUDWXUH j OD VRUWLH GH OD 90& QRXV DOORQV H[SORLWHU OD PHVXUH GH OD 
WHPSpUDWXUH G¶DLU DX VRXIIODJH HW OH FRPSDUHU DYHF OHV UpVXOWDWV FXPXODWLIV GHV GHX[ PRGqOHV 
OH SUHPLHU PRGqOH D\DQW GpMj pWp YDOLGp 
/D ILJXUH VXLYDQWH PRQWUHQW TXH OHV GHX[ FRXUEHV GH WHPSpUDWXUHV VXLYHQW GHV DOOXUHV 
VLPLODLUHV  XQ UpFKDXIIHPHQW LPSRUWDQW GH OD WHPSpUDWXUH GH O¶DLU VRXIIOp GH PDQLqUH j VH 
UDSSURFKHU GHV QLYHDX[ GH WHPSpUDWXUH GH O¶DLU UHMHWp 4XHOTXHV pFDUWV VXEVLVWHQW PDLV TXL 
UHVWHQW DFFHSWDEOHV XQ PD[LPXP GH  GHJUpV ORUVTX¶RQ V¶pORLJQH GHV FRQGLWLRQV QRPLQDOHV 
WHPSpUDWXUH GH O¶DLU j O¶HQWUpH WUqV EDVVH WHPSpUDWXUH GH O¶HDX WUqV FKDXGH«  


















7DV FDOFXO GX PRGqOH






















)LJXUH  /D YDOLGDWLRQ GX PRGqOH GH OD EDWWHULH G¶HDX FKDXGH 
/¶pFDUW HQWUH OD PHVXUH HW OHV UpVXOWDWV GH VLPXODWLRQ SHXW V¶H[SOLTXHU SDU 
 (ORLJQHPHQW GX SRLQW QRPLQDO GH IRQFWLRQQHPHQW 2Q SHXW HQYLVDJHU G¶DGDSWHU FH 
SRLQW GH IRQFWLRQQHPHQW ORUV GHV FKDQJHPHQWV LPSRUWDQWV  
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
 +\SRWKqVHV GH WUDYDLO  /H PRGqOH SHXW rWUH DPpOLRUp HQ WHQDQW FRPSWH SDU H[HPSOH 
GHV YDULDWLRQV GHV SURSULpWpV HW GHV pWDWV GHV IOXLGHV VHORQ OHV WHPSpUDWXUHV RX 
HIIHFWXHU XQ FDOFXO SOXV GpWDLOOp GHV FRHIILFLHQWV G¶pFKDQJH &HV DPpOLRUDWLRQV YRQW 
UHQGUH OH PRGqOH SOXV FRPSOLTXp SDU UDSSRUW DX[ REMHFWLIV G¶XWLOLVDWLRQ  
 (UUHXU GDQV OHV PHVXUHV  SUREOqPH G¶pWDORQQDJH GHV WHPSpUDWXUHV WHPSpUDWXUH GH 
O¶HDX XWLOLVDWLRQ GH SOXVLHXUV WHFKQRORJLHV j OD IRLV DEVHQFH GH FHUWDLQHV PHVXUHV 
/H GpELW G¶HDX D pWp LGHQWLILp SRXU XQ SRLQW GRQQp HW VXSSRVp FRQVWDQW FDU DXFXQH 
PHVXUH GH FHWWH YDULDEOH Q¶HVW GLVSRQLEOH DFWXHOOHPHQW   
'¶DXWUHV WUDYDX[ VRQW HQYLVDJpV VXU OD VDOOH 35(',6 HW TXL YLHQGURQW FRPSOpWHU FH 
WUDYDLO pWXGLHU FHV K\SRWKqVHV HW DPpOLRUHU FHV UpVXOWDWV  
,9 /H FLUFXLW DpUDXOLTXH 
/H FLUFXLW DpUDXOLTXHV PLV HQ SODFH HVW FRPSRVp GH SOXVLHXUV pTXLSHPHQWV  OHV KpOLFHV 
GX YHQWLODWHXUV HW OH UpVHDX GH FLUFXODWLRQ G¶DLU GRQW OHV FRQGXLWHV G¶DLU HW OHV FRXGHV OHV 
ERXFKHV G¶H[WUDFWLRQ HW GH VRXIIODJH )LJXUH  
          
)LJXUH  'HV FRPSRVDQWV GX FLUFXLW DpUDXOLTXH GH 35(',6 
/D PRGpOLVDWLRQ GH FH FLUFXLW FRQVLVWH DX FDOFXO GHV GLIIpUHQWHV SHUWHV GH FHV 
FRPSRVDQWV TXL VRQW HVVHQWLHOOHPHQW GHV SHUWHV GH FKDUJH (OOHV SHXYHQW rWUH FDOFXOpHV 
DQDO\WLTXHPHQW DX QLYHDX GH FKDTXH pOpPHQW HW SRXU FKDTXH UpJLPH G¶pFRXOHPHQW ODPLQDLUH 
WXUEXOHQW« RX HVWLPpHV JOREDOHPHQW  
$X QLYHDX GX YHQWLODWHXU VDQV PRWHXU SDU H[HPSOH RQ UHWURXYH WURLV W\SHV GH SHUWHV 
>6(03 011@ )LJXUH 0  
 /HV SHUWHV PpFDQLTXHV  GXHV DX[ IURWWHPHQWV VHFV HW YLVTXHX[ VXU O¶DUEUH GX PRWHXU  
 /HV SHUWHV DpUDXOLTXHV  GXHV DX[ SHUWHV GH FKDUJH 
 /HV SHUWHV YROXPpWULTXHV  (OOHV SURYLHQQHQW GHV FLUFXODWLRQV G¶DLU DX QLYHDX GHV 
H[WUpPLWpV GHV SDOHV SURYRTXpHV SDU OD GLIIpUHQFH GH SUHVVLRQ HQWUH O¶LQWUDGRV IDFH 
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&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 




)LJXUH 1 &RXSOH GH UpVLVWDQFH HQ IRQFWLRQ GH OD YLWHVVH GH URWDWLRQ 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
9 0RGpOLVDWLRQ GHV RFFXSDQWV 
91 /HV DSSURFKHV GH PRGpOLVDWLRQ GX FRPSRUWHPHQW GHV RFFXSDQWV  
/D SULVH HQ FRPSWH GH O¶RFFXSDQW GHYLHQW LQGLVSHQVDEOH GDQV XQ FRQWH[WH GH EkWLPHQWV 
VXULVROpV HW LQWHOOLJHQWV pTXLSpV GH V\VWqPHV GH JHVWLRQ pQHUJpWLTXH 6D PRGpOLVDWLRQ HQ 
WHUPH G¶LQIOXHQFH VXU O¶pYROXWLRQ pQHUJpWLTXH GDQV OHV EkWLPHQWV VH IRFDOLVH VXU WURLV SRLQWV 
SULQFLSDX[ 
 6RQ DSSRUW WKHUPLTXH GDQV FKDTXH ]RQH RFFXSpH 
 6RQ XVDJH GHV DSSDUHLOV LQVWDOOpV HW O¶LPSDFW HQ WHUPH GH FRQVRPPDWLRQ pOHFWULTXH HW 
SURGXFWLRQ GH FKDOHXU  
 6RQ FRQIRUW  VD WROpUDQFH SDU UDSSRUW DX[ LQFRQIRUWV HW VD VHQVLELOLWp SDU UDSSRUW j 
GHV FKDQJHPHQW GH FRQVLJQHV  
'HX[ SULQFLSDOHV PpWKRGHV SHXYHQW rWUH HPSOR\pHV SRXU UHSUpVHQWHU OH FRPSRUWHPHQW 
GH O¶XVDJHU GDQV FKDTXH W\SH GH PRGqOH >3/2, 01@  
 /¶pWDEOLVVHPHQW GHV SURILOV G¶RFFXSDWLRQ HW GH FRPSRUWHPHQW >%285 00@ FRPPH 
OH PRQWUH OD ILJXUH FL GHVVRXV )LJXUH  TXL SUpVHQWH XQ SURILO GH YDULDWLRQ GX SRXUFHQWDJH 
G¶RFFXSDWLRQ G¶XQ EXUHDX WRXW DX ORQJ G¶XQH MRXUQpH W\SLTXH RFFXSDWLRQ j 0 SDU H[HPSOH 
HQWUH 11K HW 1K ORUV GHV KHXUHV GX UHSDV GH PLGL &HV SURILOV SHXYHQW rWUH pWDEOLV j SDUWLU GHV 
WUDFHV UHPRQWpHV GHV FRQVRPPDWLRQV pQHUJpWLTXHV RX GH OD TXDQWLWp GH &2 PHVXUpH RX GHV 
FDOHQGULHUV HPSORL GH WHPSV  SRXU O¶RFFXSDWLRQ G¶XQH VDOOH GH FRXUV RX pJDOHPHQW j SDUWLU 
GH O¶REVHUYDWLRQ GX FRPSRUWHPHQW GH SHUVRQQHV UpHOOHV REVHUYDWLRQ TXHVWLRQQDLUHV >/H 
010@ ,O V¶DJLW DLQVL G¶XQH DSSURFKH VH EDVDQW VXU O¶pWDEOLVVHPHQW GH VFpQDULRV SUpGpILQLV GH 
FRPSRUWHPHQW &HWWH DSSURFKH HVW XWLOLVpH SRXU GpFULUH OHV DSSRUWV GHV RFFXSDQWV GDQV 
&20),( HW pJDOHPHQW DYHF OH PRGqOH UpGXLW GH O¶HQYHORSSH  
 
)LJXUH  /D GLYHUVLWp GX SURILO KRUDLUH SRXU XQH FKDUJH G¶RFFXSDWLRQ W\SLTXH G¶XQ HQYLURQQHPHQW 
GH W\SH EXUHDX >:,1. 1@ 
%LHQ TXH FHWWH PpWKRGH SHUPHWWH GH GpFULUH G¶XQH IDoRQ IDFLOH j PHWWUH HQ °XYUH XQ 
FRPSRUWHPHQW SURFKH GH OD UpDOLWp GHV XVDJHUV HOOH SUpVHQWH GHV OLPLWHV DX QLYHDX GH 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
O¶LQVHQVLELOLWp DX[ YDULDWLRQV H[WpULHXUHV HW DX QLYHDX GH O¶H[WHQVLRQ j GHV QRXYHOOHV VLWXDWLRQV 
QRQ pWXGLpHV 
 /¶pWDEOLVVHPHQW GH UqJOHV GH FRPSRUWHPHQW GHV XVDJHUV FI %UDKPV j WUDYHUV 
O¶XWLOLVDWLRQ G¶DJHQWV DXWRQRPHV TXL © FDOFXOHQW ª GH PDQLqUH DXWRPDWLTXH OHXU 
FRPSRUWHPHQW VDQV VXLYUH GH SURILOV SUppWDEOLV &HV DJHQWV VRQW GH SOXV LQWHUDFWLIV  LOV 
LQWHUDJLVVHQW DYHF G¶DXWUHV DJHQWV HW DYHF OHXU HQYLURQQHPHQW   
,1 /H PRGqOH PXOWLDJHQW GH O¶RFFXSDQW GDQV %UDKPV 
911 /HV LQWpUrWV GH OD PRGpOLVDWLRQ PXOWLDJHQW GHV RFFXSDQWV 
/D PRGpOLVDWLRQ PXOWLDJHQW HVW ODUJHPHQW DSSOLTXpH DX[ V\VWqPHV VRFLDX[ 
FDUDFWpULVpV SDU GHV LQWHUDFWLRQV FRPSOH[HV G¶XQ QRPEUH LPSRUWDQW G¶DFWHXUV FRPSOH[HV 
>$0% 011@ >0$5 00@ >*,/% 00@ >%(5 001@ (OOH HVW XWLOLVpH SRXU GLYHUV REMHFWLIV  
SUpGLFWLRQ H[  pYROXWLRQV GpPRJUDSKLTXH FRPSRUWHPHQW GHV FRQVRPPDWHXUV 
FRPSUpKHQVLRQV GHV HUUHXUV H[  GpVDVWUHV QXFOpDLUH FRQFHSWLRQ H[  OHV LVVXV 
G¶pYDFXDWLRQV GLYHUWLVVHPHQW H[  MHX[ YLGpR« 
/HV DJHQWV ORJLFLHOV )LJXUH  UHSUpVHQWpV SDU FHWWH DSSURFKH RQW OD SDUWLFXODULWp 
G¶rWUH 
 $XWRQRPHV  LOV GpFLGHQW GHV DFWLRQV TX¶LOV YRQW PHQHU GLVWULEXWHG GHVLFLRQ PDNLQJ 
DELOLW\ >6&+ 00@ j SDUWLU GHV UqJOHV pWDEOLHV ,OV SHXYHQW DYRLU OHXUV SURSUHV 
SHQVpV GpVLUV HW LQWHQWLRQV %', >*(2 1@« 
 5pFHSWLIV HW UpDFWLIV  FRQVFLHQWV GH OHXUV HQYLURQQHPHQW HW FDSDEOHV G¶\ UpDJLU 
 &DSDEOH GH FRPPXQLTXHU  SHXYHQW HQYR\HU GHV PHVVDJHV j G¶DXWUHV DJHQWV 
 
)LJXUH  /H FRQFHSW GHV DJHQWV GDQV OD PRGpOLVDWLRQ PXOWLDJHQWZ 
91 /H PRGqOH GH O¶RFFXSDQW GDQV %UDKPV 
/H FRPSRUWHPHQW KXPDLQ HVW PRGpOLVp GDQV %UDKPV VHORQ OH SULQFLSH GHV DJHQWV HW LO 
HVW EDVp VXU XQH VWUXFWXUH %', %HOLHI 'HVLUH ,QWHQWLRQ 8Q DJHQW RFFXSDQW SDU H[HPSOH HVW 
GpILQL GDQV OH FDGUH G¶XQ JURXSH G¶DJHQW SDU VHV DFWLYLWpV H[HPSOH  GpSODFHPHQW TXL 
SHXYHQW rWUH HQ OLHQ DYHF G¶DXWUHV REMHWV VHV FRQQDLVVDQFHV VRQ HPSODFHPHQW JpRJUDSKLTXH 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
HW GHV FRQWUDLQWHV WHPSRUHOOHV TXL FRQGLWLRQQHQW VRQ FRPSRUWHPHQW )LJXUH  /H 
FRPSRUWHPHQW GH O¶DJHQW SHXW rWUH GpFULW GH PDQLqUH GpWHUPLQLVWH RX VWRFKDVWLTXH HQ 
VSpFLILDQW OD SUREDELOLWp GH O¶RFFXUUHQFH G¶XQH DFWLRQ GRQQpH  
 
)LJXUH  /HV pOpPHQWV GH PRGpOLVDWLRQ GH O¶RFFXSDQW GDQV %UDKPV >.$6 011@ 
'DQV OH FDGUH GX FDV WHVW GpFULW GDQV OD SDUWLH  GX FKDSLWUH  O¶RFFXSDQW HVW PRGpOLVp 
SDU XQ DJHQW UpJL SDU XQ HQVHPEOH GH FRQGLWLRQV WHPSRUHOOHV GH GpSODFHPHQW HQWUH OHV GHX[ 
]RQHV SULQFLSDOHV GX EkWLPHQW =RQH1  HVSDFH EXUHDX[ =RQH  VDOOH LQIRUPDWLTXH HW 
O¶H[WpULHXU ([W 7DEOHDX   
7HPSV 10K 1010K1 10K11 11 1K1K 1K1K1 1K11 !1K 









UHFKHUFKH SDXVH  UHWRXU 
7DEOHDX  /H VFpQDULR G¶DFWLYLWp GpFULW GDQV %UDKPV 
/¶RFFXSDQW HVW pJDOHPHQW FDSDEOH GH PRGLILHU O¶pWDW GH O¶REMHW © FKDXIIDJH ª TXDQG LO D 
OD VHQVDWLRQ GH FKDOHXU RX GH IURLG EHVRLQ GH FKDXIIHU RX GH UHIURLGLU VHORQ OD WHPSpUDWXUH 
HQYLURQQDQWH SHUoXH GH OD ]RQH GH SUpVHQFH 2Q SHXW DLQVL V\QWKpWLVHU O¶pYROXWLRQ GX 
FRPSRUWHPHQW GH O¶RFFXSDQW pWXGLp FRPPH SUpVHQWp GDQV OD ILJXUH VXLYDQWH )LJXUH   
VHORQ OHV IDFWHXUV H[WpULHXUV WHPSpUDWXUH HW OH PRPHQW FRQVLGpUp GpFLGDQW GH OD ]RQH 
RFFXSpH O¶DJHQW SHXW pSURXYHU GHV EHVRLQV EHVRLQ GH FKDXIIHU LQGXLVDQW O¶H[pFXWLRQ G¶XQH 
DFWLYLWp TXL SHXW LQGXLUH XQH DXWUH DFWLYLWp RX XQ pYpQHPHQW VXU XQ DXWUH DJHQW REMHW 
FKDXIIDJH    
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 




)LJXUH  /¶pYROXWLRQ GX FRPSRUWHPHQW G¶XQ RFFXSDQW GDQV %UDKPV 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
 0 
9, /HV GLIILFXOWpV UHQFRQWUpHV ORUV GH OD PRGpOLVDWLRQ G¶XQ V\VWqPH 
EkWLPHQW 
8QH PRGpOLVDWLRQ GHV GLIIpUHQWV V\VWqPHV GH EkWLPHQW HVW XQH WkFKH GLIILFLOH FDU GLYHUV 
SKpQRPqQHV SK\VLTXHV \ VRQW PLV HQ MHX /¶H[SORLWDWLRQ HW O¶DGDSWDWLRQ GHV PRGqOHV H[LVWDQWV 
GRLYHQW rWUH IDYRULVpHV 
 RIIUDQW GHV PRGqOHV DVVH] ILDEOHV FDU GpYHORSSpV SDU GHV H[SHUWV GX GRPDLQH 
SK\VLTXH WUDLWp  
 SHUPHWWDQW G¶pFRQRPLVHU O¶HIIRUW HW OH WHPSV GHV QRXYHOOHV PRGpOLVDWLRQV HW 
GpYHORSSHPHQWV 
/D PRGpOLVDWLRQ G¶XQ WHO V\VWqPH QpFHVVLWH HQ PrPH WHPSV GHV HIIRUWV FRQVLGpUDEOHV 
GH FDSLWDOLVDWLRQ GHV PRGqOHV SRXU IDFLOLWHU OHXUV UpXWLOLVDWLRQV (Q FRQWUH SDUWLH FHWWH 
UpXWLOLVDWLRQ HVW FRQIURQWpH j SOXVLHXUV SUREOqPHV ORUV GH OHXUV DGDSWDWLRQV DX FDV GX EkWLPHQW 
pWXGLp  
 /¶DGDSWDWLRQ DX[ REMHFWLIV GX FDV G¶pWXGH WHO TXH QRXV O¶DYRQV IDLW SRXU OH PRGqOH GH 
O¶HQYHORSSH LVVX GH &RPILH FI FKDSLWUH  &H PRGqOH LQLWLDOHPHQW GpGLp j OD FRQFHSWLRQ GH 
O¶HQYHORSSH D pWp XWLOLVp SRXU GDQV XQH VLPXODWLRQ G\QDPLTXH V\VWqPH 2'( HW FRVLPXODWLRQ 
j GHV ILQV GH FRQFHSWLRQ GHV V\VWqPHV GH JHVWLRQ GH O¶pQHUJLH 
 /¶LGHQWLILFDWLRQ GHV SDUDPqWUHV GX PRGqOH  O¶DGDSWDWLRQ G¶XQ PRGqOH QpFHVVLWH 
JpQpUDOHPHQW O¶LGHQWLILFDWLRQ GH VHV SDUDPqWUHV SRXU FRUUHVSRQGUH DX V\VWqPH pWXGLp &HWWH 
LGHQWLILFDWLRQ HVW SRVVLEOH YLD OHV GRQQpHV FRQVWUXFWHXUV RX OHV GRQQpHV GH PHVXUHV 2U OHV 
GRQQpHV GX FRQVWUXFWHXU VRQW JpQpUDOHPHQW GLIILFLOHV j REWHQLU HW QH VRQW SDV WRXMRXUV YDOLGHV 
SRXU XQH LQVWDOODWLRQ GRQQpH /HV PHVXUHV VRQW pJDOHPHQW GLIILFLOHV j PHWWUH HQ SODFH FDU 
FRWHXVHV HW SDV WRXMRXUV WUqV SUpFLVHV SUREOqPH G¶pWDORQQDJH GHV SHUWXUEDWLRQV SULVHV HQ 
FRPSWH«  
 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 




'DQV FH FKDSLWUH QRXV DYRQV WRXW G¶DERUG PLV O¶DFFHQW VXU OD PXOWLSOLFLWp HW OD 
GLYHUVLWp GHV pTXLSHPHQWV GDQV XQ EkWLPHQW HQ SUHQDQW OH EkWLPHQW WHUWLDLUH 35(',6 FRPPH 
H[HPSOH &H SKpQRPqQH HVW GH SOXV HQ SOXV LPSRUWDQW GDQV OHV QRXYHDX[ EkWLPHQWV VXU
pTXLSpV HVVHQWLHOOHPHQW OHV EkWLPHQWV UpVLGHQWLHOV pOHFWURPpQDJHU PXOWLPpGLD 
LQIRUPDWLTXH« ,O GHYLHQW GRQF QpFHVVDLUH G¶XWLOLVHU VRXYHQW SOXVLHXUV PRGqOHV DILQ GH 
UpSRQGUH DX[ EHVRLQV GH PRGpOLVDWLRQ GH FHV GLIIpUHQWV VRXVV\VWqPHV 'X IDLW GH OD GLIILFXOWp 
GH PRGpOLVDWLRQ GHV QRPEUHX[ HW GLYHUV pTXLSHPHQWV OD GpPDUFKH GH UpXWLOLVDWLRQ HVW VRXYHQW 
SHUWLQHQWH FH TXL HVW LQGXLW QpDQPRLQV XQH UHPDUTXDEOH KpWpURJpQpLWp GHV PRGqOHV XWLOLVpV   
8QH SUREOpPDWLTXH PLVH HQ pYLGHQFH GDQV FH FKDSLWUH HVW O¶KpWpURJpQpLWp GHV PRGqOHV 
H[SORLWpV GDQV OH VHFWHXU GX EkWLPHQW 'LIIpUHQWHV W\SRORJLHV RQW pWp UHSpUpHV j WUDYHUV OD 
PRGpOLVDWLRQ GH FHUWDLQV pTXLSHPHQWV GH 35(',6 VWDWLTXHV pFKDQJHXU URWDWLI EDWWHULH G¶HDX 
FKDXGH PRWHXUV HW G\QDPLTXHV HQYHORSSH  FRQWLQXV HQYHORSSH  V\VWqPH G¶pTXDWLRQV Q 
GLVFUHWV HQYHORSSH V\VWqPH G¶pTXDWLRQV Q HW pYpQHPHQWLHOV RFFXSDQWV  QXPpULTXH 
&RPILH DQDO\WLTXHV VFKpPD pTXLYDOHQWV pFKDQJHXUV HW HPSLULTXHV DpUDXOLTXH « 'HV 
SDUDGLJPHV GH PRGpOLVDWLRQ WUqV GLIIpUHQWV WHOV TXH GHV PRGqOHV j EDVH G¶DJHQWV HW GHV 
PRGqOHV SK\VLTXHV UpVROYDQW GHV pTXDWLRQV DX[ GpULYpHV SDUWLHOOHV   
'DQV FH FKDSLWUH OHV GLIIpUHQWV PRGqOHV FRPSRVDQW OH V\VWqPH ILQDO RQW pWp UpDOLVpV 
YDOLGpV HW VLPXOpV LQGpSHQGDPPHQW /¶DERXWLVVHPHQW G¶XQH VLPXODWLRQ JOREDOH GH WRXW OH 
V\VWqPH QpFHVVLWH OD PLVH HQ SODFH GH VROXWLRQV G¶LQWHURSpUDELOLWp DILQ GH SRXYRLU FRXSOHU FHV 
GLIIpUHQWV PRGqOHV WRXW HQ WHQDQW FRPSWH OHXUV VSpFLILFLWpV HW HQ SURILWDQW GH OHXUV LQWHUDFWLRQV 
'HX[ SULQFLSDOHV DSSURFKHV G¶LQWHURSpUDELOLWp VHURQW pWXGLpHV GDQV OH FKDSLWUH   XQH 
DSSURFKH ERLWH EODQFKH VH EDVDQW VXU OH ODQJDJH 0RGHOLFD HW XQH DSSURFKH ERLWH QRLUH VH 
EDVDQW VXU OH FRQFHSW GH FRPSRVDQWV ORJLFLHOV HW OD QRUPH ,&$U  
'¶XQ DXWUH F{Wp QRXV DYRQV VRXOLJQp SOXVLHXUV SUREOqPHV G¶LQFHUWLWXGH UHODWLIV j OD 
PRGpOLVDWLRQ G¶XQ V\VWqPH GH EkWLPHQW &HV LQFHUWLWXGHV VRQW OLpHV j  
 8Q PDQTXH G¶LQIRUPDWLRQ VXU OD VWUXFWXUH GX EkWLPHQW  FRPSRVLWLRQ GHV SDURLV 
DUFKLWHFWXUH« 
 8QH QRQ PDvWULVH GHV XVDJHV HW GHV FRQGLWLRQV PpWpRURORJLTXHV   
 'HV LPSUpFLVLRQV HWRX GHV GpIDLOODQFHV GHV V\VWqPHV GH PHVXUHV *7& FDSWHXUV  
 8QH QRQ FRQQDLVVDQFH SUpFLVH GX FRPSRUWHPHQW GHV XVDJHUV HW GHV LQFLGHQFHV GH 
OHXUV FRPSRUWHPHQW FI W\SLTXHPHQW OHV DSSRUWV LQWHUQHV OLpV j OHXU 
FRPSRUWHPHQW 
/¶REMHFWLI GH OD WKqVH Q¶pWDQW SDV GH VH IRFDOLVHU VXU FHV LQFHUWLWXGHV HW GH WURXYHU GHV 
VROXWLRQV SHUIRUPDQWHV SRXU DPpOLRUHU OD PRGpOLVDWLRQ GH FHV V\VWqPHV FHV DVSHFWV VHURQW 
pWXGLpV DYHF SOXV GH GpWDLOV GDQV G¶DXWUHV SURMHWV GH UHFKHUFKH VXU OH EkWLPHQW 35(',6 WKqVH 
HQ FRXUV GH 0DWKLOGH *UDQGMDFTXHV  © 0pWKRGHV HW RXWLOV SRXU OD SURSDJDWLRQ G
LQFHUWLWXGHV 
GHV VLPXODWLRQV HQ pQHUJpWLTXH GHV EkWLPHQWV ª RX VXU G¶DXWUHV EkWLPHQWV SURMHW $15 
&KDSLWUH  /D GLYHUVLWp GHV PRGqOHV UHQFRQWUpV GDQV OH EkWLPHQW HW OHV GLIILFXOWpV GH 
PRGpOLVDWLRQ  LOOXVWUDWLRQ VXU OH FDV GH OD SODWHIRUPH 35(',6 0+, 
 
  
ILDELOLWp 3DU FRQWUH F¶HVW JUkFH DX[ VROXWLRQV G¶LQWHURSpUDELOLWpV PLVHV HQ SODFH GDQV FH 
WUDYDLO  GH WKqVH FKDSLWUH  HW  TXH FHV SUREOpPDWLTXHV SRXUUDQW rWUH PLHX[ pWXGLpHV HW 














&KDSLWUH    
 
/HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH 















/¶,QJpQLHULH 6\VWqPH ,6 HVW XQH DSSURFKH PpWKRGRORJLTXH LQWHUGLVFLSOLQDLUH GH 
IRUPDOLVDWLRQ GH O¶HQVHPEOH GHV DFWLYLWpV DXWRXU GX F\FOH GH YLH GHV V\VWqPHV FRPSOH[HV  
FRQFHSWLRQ YpULILFDWLRQ DPpOLRUDWLRQ >5(1 011@ &H GRPDLQH GH O¶LQIRUPDWLTXH VH EDVH VXU 
GHV PRGqOHV ,QJpQLHULH 'LULJpH SDU OHV 0RGqOHV  ,'0 RX 0RGHO'ULYHQ (QJLQHHULQJ  0'( 
SRXU UHSUpVHQWHU OHV FRQQDLVVDQFHV GHV GLIIpUHQWHV FRPSRVDQWHV GX V\VWqPH ,O V¶DJLW GH 
GpYHORSSHU GHV RXWLOV ORJLFLHOV GHV FRQFHSWV LQIRUPDWLTXHV HW GHV ODQJDJHV GH GHVFULSWLRQ 
SDUDGLJPHV SODWHIRUPHV PpWKRGHV VWDQGDUGV« SRXU FUpHU WUDQVIRUPHU HW XWLOLVHU 
IDFLOHPHQW GHV PRGqOHV  
/¶DSSOLFDWLRQ GH FHV IRUPDOLVPHV HW WHFKQLTXHV pODERUpV GDQV O¶LQJpQLHULH GLULJpH SDU 
OHV PRGqOHV O¶LQJpQLHULH V\VWqPH HW O¶LQJpQLHULH ORJLFLHOOH VRIWZDUH HQJLQHHULQJ WHQG j VH 
JpQpUDOLVHU GDQV OHV GRPDLQHV SK\VLTXHV PXOWLGLVFLSOLQDLUHV FRPPH O¶DpURQDXWLTXH RX 
O¶DXWRPRELOH 6RQ DSSOLFDWLRQ DX GRPDLQH GX EkWLPHQW VHPEOH SHUWLQHQWH SRXUWDQW HOOH Q¶D SDV 
HQFRUH UpHOOHPHQW SHUFp HQ UDLVRQ SHXW rWUH G¶XQ PDQTXH GH VWDQGDUGLVDWLRQ GHV PR\HQV 
G¶LQWHURSpUDELOLWp 
(Q HIIHW FHV PpWKRGHV VRQW HPSOR\pHV HQWUH DXWUH SRXU UpSRQGUH DX[ SUREOpPDWLTXHV 
G¶KpWpURJpQpLWpV GHV PRGqOHV GpSDVVHU OHV OLPLWHV GHV RXWLOV HW DSSRUWHU SOXV GH IDFLOLWp 
G¶LQWHURSpUDELOLWp 'HX[ SULQFLSDOHV WHFKQLTXHV VHURQW H[SORLWpHV GDQV FH WUDYDLO HQ DSSOLFDWLRQ 
DX VHFWHXU GX EkWLPHQW SOXV VSpFLILTXHPHQW DX FDV GH 35(',6 SRXU VDWLVIDLUH DX[ EHVRLQV 
H[SULPpV GDQV OH FKDSLWUH 1 HW LOOXVWUpV GDQV OH FKDSLWUH   
/D SUHPLqUH SDUWLH TXH QRXV DOORQV SUpVHQWHU UHSRVH VXU XQ SDUWDJH GH O¶LQIRUPDWLRQ 
GHV PpWLHUV UHODWLIV j FKDTXH PRGqOH j O¶DLGH GH ODQJDJHV GH PRGpOLVDWLRQ PXOWLPpWLHUV HW 
JpQpUDOLVWHV 'DQV OH VHFWHXU GX EkWLPHQW OH VWDQGDUG 0RGHOLFD FRQQDvW XQ HVVRU LPSRUWDQW 
GDQV OD PRGpOLVDWLRQ GHV pTXLSHPHQWV HW GX V\VWqPH ,O VHUD DLQVL DGRSWp SRXU OD PRGpOLVDWLRQ 
GX V\VWqPH GH EkWLPHQW 35(',6 HQ YXH GH PHWWUH HQ YDOHXU OHV DYDQWDJHV GH O¶DSSOLFDWLRQ 
G¶XQH WHOOH DSSURFKH GDQV FH VHFWHXU /HV OLPLWHV GH FHWWH DSSURFKH VHURQW pJDOHPHQW LOOXVWUpHV 
SRXU FRQFOXUH VXU OD QpFHVVLWH GH O¶XWLOLVDWLRQ G¶XQH DSSURFKH FRPSOpPHQWDLUH 
8QH GHX[LqPH DSSURFKH YD V¶DSSX\HU VXU OH SDUDGLJPH GH FRPSRVDQWV ORJLFLHOV XQH 
DUFKLWHFWXUH LQGpSHQGDQWH GHV DSSOLFDWLRQV HW GHV RXWLOV GH VLPXODWLRQV 3OXVLHXUV VWDQGDUGV GH 
FRPSRVDQWV RQW pWp GpILQLV FHV GHUQLqUHV DQQpHV GDQV SOXVLHXUV VHFWHXUV GH O¶LQJpQLHULH 1RXV 
SURSRVRQV GDQV FH PDQXVFULW O¶DGRSWLRQ GX VWDQGDUG ,&$U GpYHORSSp DX VHLQ GX ODERUDWRLUH 
SRXU GHV DSSOLFDWLRQV HQ JpQLH pOHFWULTXH >'(/ 00@ SRXU OD PRGpOLVDWLRQ GHV V\VWqPHV GX 
EkWLPHQW &HWWH WHFKQLTXH YRLW VRQ LQWpUrW JUkFH j VRQ DUFKLWHFWXUH PXOWLIDFHWWHV HW j GHX[ 
FRQFHSWV GH EDVH FRPSOpPHQWDLUHV © SOXJLQ ª HW © SOXJRXW ª &HV FRQFHSWV YRQW SHUPHWWUH 
O¶DPpOLRUDWLRQ GH OD SRUWDELOLWp HW OD UpXWLOLVDELOLWp GHV PRGqOHV HQ DVVXUDQW XQH JpQpUDWLRQ HW 
XQH XWLOLVDWLRQ DXWRPDWLTXH GHV FRPSRVDQWV ORJLFLHOV GHSXLV HW YHUV GLIIpUHQWV RXWLOV GRQW OHV 
HQYLURQQHPHQWV GX ODQJDJH 0RGHOLFD  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
&HV GHX[ DSSURFKHV YRQW SDUWLFLSHU j OD FDSLWDOLVDWLRQ GHV PRGqOHV GDQV GHV 
ELEOLRWKqTXHV GLVWULEXDEOHV >:85 00@ HW DSSRUWHU SOXV GH IDFLOLWp G¶pFKDQJH GH PRGqOHV 
HQWUH FROODERUDWHXUV JUkFH j XQ IRUPDW XQLTXH GH GHVFULSWLRQ  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
,, /¶DSSURFKH © ERvWH EODQFKH ª GH PRGpOLVDWLRQ V\VWqPH VH EDVDQW VXU OH 
ODQJDJH 0RGHOLFD  
,,1 /¶DSSURFKH © ERLWH EODQFKH ª GH PRGpOLVDWLRQ V\VWqPH 
/D PRGpOLVDWLRQ V\VWqPH VH EDVDQW VXU O¶DSSURFKH ERLWH EODQFKH FRQVLVWH HQ OD 
GHVFULSWLRQ GHV GLIIpUHQWV PRGqOHV FRQVWLWXDQWV OH V\VWqPH GDQV XQ ODQJDJH XQLILp GH 
PRGpOLVDWLRQ VHORQ XQ HQVHPEOH GH UqJOHV ELHQ GpILQLHV ,O V¶DJLW GH UHSUpVHQWHU JUDSKLTXHPHQW 
RX WH[WXHOOHPHQW OHV pTXDWLRQV PDWKpPDWLTXHV GX PRGqOH TXL UHVWHQW DFFHVVLEOHV DX[ 
XWLOLVDWHXUV G¶R O¶DSSHOODWLRQ © ERLWH EODQFKH ª  
3OXVLHXUV ODQJDJHV GH PRGpOLVDWLRQ RQW pWp GpILQLV SRXU IDFLOLWHU OD GHVFULSWLRQ GHV 
V\VWqPHV 3OXVLHXUV pWXGHV FRPSDUDWLYHV HQWUH OHV GLIIpUHQWV ODQJDJHV >*8, 00@ >7+(, 
00@ RQW pWp UpDOLVpHV DILQ GH UHSpUHU OHXUV SULQFLSDOHV GLIIpUHQFHV HW SDUWLFXODULWpV (OOHV VH 
EDVHQW VXU OD FRPSDUDLVRQ GH OHXUV FDUDFWpULVWLTXHV QRUPDOLVDWLRQ RULJLQH PRGXODULWp« OHV 
DSSURFKHV GH PRGpOLVDWLRQV HPSOR\pHV GLVFUHWFRQWLQX H[SOLFLWHLPSOLFLWH 2'('$(« 
DLQVL TXH FHUWDLQHV V\QWD[HV SRUWV JHVWLRQ GHV GLVFRQWLQXpHV« $X VHLQ GH QRWUH pTXLSH GH 
UHFKHUFKH RQ V¶HVW HVVHQWLHOOHPHQW LQWpUHVVp j GHX[ ODQJDJHV GH GHVFULSWLRQ GDQV OH FDGUH GH 
FHWWH DSSURFKH GH PRGpOLVDWLRQ 9+'/$06 HW 0RGHOLFD  
9+'/$06 >,((( 1@ HVW O¶H[WHQVLRQ GX 9+'/ LQLWLDOHPHQW GpYHORSSp SRXU OD 
PRGpOLVDWLRQ GHV FLUFXLWV G¶pOHFWURQLTXH QXPpULTXH SHUPHWWDQW GH GpFULUH OHXUV 
FRPSRUWHPHQWV QXPpULTXHV HW DQDORJLTXHV &H ODQJDJH HVW pWXGLp DYHF SOXV GH GpWDLOV GDQV OH 
FDGUH GH OD WKqVH G¶$ELU 5H]JXL >5(= 01@ TXL V¶HVW GpURXOpH HQ SDUDOOqOH GH OD PLHQQH HQ 
DSSOLFDWLRQ DX[ V\VWqPHV PpFDWURQLTXHV &H ODQJDJH SUpVHQWH FHUWDLQV DYDQWDJHV FRPPH XQ 
FDGUH QRUPDWLI >,((( 1@ OD SRVVLELOLWp GH PRGpOLVDWLRQ LGpDOH GHV FRPSRVDQWV GH 
FRPPXWDWLRQ GLRGH LQWHUUXSWHXU« j WUDYHUV OD QRWLRQ GH © DFURVV ª© WKURXJK ª >)85 00@ 
LQGLVSHQVDEOH GDQV OH GRPDLQH pOHFWURQLTXH &HSHQGDQW VRQ XWLOLVDWLRQ UHVWH FRQIURQWpH j OD 
OLPLWDWLRQ GX QRPEUH GH ELEOLRWKqTXHV GH PRGqOHV H[LVWDQWHV HW j GHV OLPLWDWLRQV GHV RXWLOV GH 
VLPXODWLRQ R OD QRUPH UHVWH SDUWLHOOHPHQW LPSOpPHQWpH >5(= 010@ (Q RXWUH OD QRWLRQ 
G¶KpULWDJH H[LVWDQWH GDQV 0RGHOLFD Q¶\ HVW SDV GpILQLH HOOH FRQVWLWXH SRXUWDQW XQ DWRXW 
LPSRUWDQW SRXU OD UpXWLOLVDWLRQ GHV PRGqOHV  
/H ODQJDJH 0RGHOLFD HVW GpGLp j GHV DSSOLFDWLRQV JpQpULTXHV HW j GHV V\VWqPHV 
SK\VLTXHV FRPSOH[HV HW PXOWLGLVFLSOLQDLUHV QH QpFHVVLWDQW SDV XQ KDXW QLYHDX GH SUpFLVLRQ GH 
GHVFULSWLRQ 'H SOXV LO SUpVHQWH O¶DYDQWDJH G¶XQH ODUJH FRPPXQDXWp 0RGHOLFD DVVRFLDWLRQ 
>:(%B02'@ WUqV DFWLYH &HWWH FRPPXQDXWp D SHUPLV OD PXOWLSOLFDWLRQ HW OD FDSLWDOLVDWLRQ 
GHV ELEOLRWKqTXHV GH PRGqOHV DLQVL TXH GHV HQYLURQQHPHQWV GH VLPXODWLRQ FI FKDSLWUH 1 >323 
00@ (Q RXWUH LO V¶DJLW G¶XQ ODQJDJH RULHQWp REMHW RIIUDQW OD SRVVLELOLWp G¶H[SORLWHU OHV 
FRQFHSWV G¶KpULWDJH HW GH SURILWHU DLQVL GH IDFLOLWp GH UpXWLOLVDWLRQ  
&H ODQJDJH VHUD DGRSWp GDQV OD VXLWH SRXU OD PRGpOLVDWLRQ GX V\VWqPH GH EkWLPHQW 
35(',6 (Q HIIHW 0RGHOLFD VHPEOH j SUpVHQW rWUH DGRSWp GDQV OD FRPPXQDXWp GX EkWLPHQW HW 
XQ FRQVHQVXV VHPEOH VH IRUPHU DXWRXU GH FH ODQJDJH >:(7 01@ 3DU FRQWUH OH GpEDW HQWUH 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
9+'/$06 HW 0RGHOLFD VH SRVH HQFRUH GDQV G¶DXWUHV GRPDLQHV FRPPH O¶DpURQDXWLTXH HW 
O¶DXWRPRELOH >(-- 010@ >+$0 01@  
,, /D PRGpOLVDWLRQ GDQV 0RGHOLFD 
,,1 /HV SULQFLSDOHV FDUDFWpULVWLTXHV GX ODQJDJH  
,,11 8Q ODQJDJH PXOWLSK\VLTXH 
0RGHOLFD >)5, 00@ HVW XQ ODQJDJH PXOWLGLVFLSOLQDLUH SRXYDQW FRXYULU SOXVLHXUV 
GRPDLQHV SK\VLTXHV &HWWH FDUDFWpULVWLTXH V¶DYqUH LQGLVSHQVDEOH SRXU OD PRGpOLVDWLRQ GHV 
V\VWqPHV FRPSOH[HV FRPSRVpV GH SOXVLHXUV VRXV V\VWqPHV GpULYDQW GH GLIIpUHQWV GRPDLQHV 
FRPPH F¶HVW OH FDV GDQV O¶DpURQDXWLTXH O¶DXWRPRELOH HW OH EkWLPHQW«/D ELEOLRWKqTXH 
VWDQGDUG GH 0RGHOLFD YLHQW DLQVL FRXYULU SOXVLHXUV GRPDLQHV SK\VLTXHV  pOHFWULTXH 
DQDORJLTXH HW QXPpULTXH PDJQpWLTXH PpFDQLTXH IOXLGH WKHUPLTXH FRQWU{OH «  
&KDTXH FRPSRVDQW G¶XQ GRPDLQH SK\VLTXH HVW GpILQL SDU GHV SRUWV pQHUJpWLTXHV 
VSpFLILTXHV HQ SOXV GHV VLJQDX[ 8Q VLJQDO HVW XQ PHVVDJH FRGp GH FRPPXQLFDWLRQ SRXYDQW 
rWUH ORJLTXH RX DQDORJLTXH VDQV QpFHVVDLUHPHQW DYRLU XQH VLJQLILFDWLRQ SK\VLTXH 
/¶LQIRUPDWLRQ \ FLUFXOH GDQV XQ VHQV ELHQ GpILQL HW FRQQX SDU DYDQFH GH O¶H[SpGLWHXU YHUV OH 
GHVWLQDWDLUH $ORUV TX¶XQ SRUW pQHUJpWLTXH UHSUpVHQWH XQH FRQQH[LRQ FDUDFWpULVpH SDU GHX[ 
YDULDEOHV SK\VLTXHV G¶HIIRUW HW GH IOX[ VHORQ OH SULQFLSH GHV © ERQGJUDSK ª >.$5 000@ 
>52%@ RX GHV YDULDEOHV HIIRUWIOX[ PRGLILpHV FRPPH XWLOLVpHV GDQV OH GRPDLQH PpFDQLTXH 
7DEOHDX  /D YDULDEOH GH IOX[ SHXW FKDQJHU GH VLJQH HW GH VHQV GH FLUFXODWLRQ >)5,7 00E@ 
'RPDLQH 9DULDEOH G¶HIIRUW 9DULDEOH GH IOX[ 
(OHFWULTXH 7HQVLRQ &RXUDQW 
0pFDQLTXH WUDQVODWLRQ 3RVLWLRQ  )RUFH 
0pFDQLTXH URWDWLRQ $QJOH &RXSOH 
K\GUDXOLTXH 3UHVVLRQ )OX[ YROXPLTXH 
7KHUPLTXH 7HPSpUDWXUH  )OX[ G¶HQWURSLH 
0DJQpWLTXH )RUFH PDJQpWRPRWULFH GpULYpH GX IOX[ PDJQpWLTXH 
7DEOHDX  /HV YDULDEOHV HIIRUWV IOX[ GH TXHOTXHV GRPDLQHV SK\VLTXHV GDQV 0RGHOLFD 
,,1 8Q ODQJDJH EDVp VXU GHV pTXDWLRQV HW RULHQWp REMHW  
0RGHOLFD HVW j OD IRLV XQ ODQJDJH RULHQWp REMHW HW EDVp VXU GHV pTXDWLRQV  (22 
(TXDWLRQ 2ULHQWHG 2EMHFW ODQJXDJH >%52 00@  
(Q HIIHW XQ PRGqOH 0RGHOLFD HVW GpFULW SDU XQ HQVHPEOH G¶pTXDWLRQV RX DOJRULWKPHV 
GpILQLVVDQW VRQ FRPSRUWHPHQW /D GHVFULSWLRQ GH FHV pTXDWLRQV HVW VRXV OD IRUPH GH '$( 
LPSOLFLWH >%52 00@ SRXYDQW rWUH WUDQVIRUPpV HQ 2'( ORUV GH OD FRPSLODWLRQ FI SDUDJUDSKH 
VXLYDQW /HV PRGqOHV FRQWLQXV GLVFUHWV HW K\EULGHV VRQW VXSSRUWpV SDU FH ODQJDJH   
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&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
 1 
 /H FRUSV GX PRGqOH  FHWWH SDUWLH SHUPHW GH GpFULUH OH FRPSRUWHPHQW GX PRGqOH j 











)LJXUH  /D VWUXFWXUH G¶XQ PRGqOH GH FDSDFLWp WKHUPLTXH GDQV 0RGHOLFD  
,, /HV FRQQH[LRQV HQWUH OHV PRGqOHV  
&KDTXH PRGqOH HVW GpILQL SDU XQ RX SOXVLHXUV SRUWV SRXYDQW DYRLU GHV QDWXUHV 
GLIIpUHQWHV TX¶LOV H[SRVHQW SRXU XQH FRQQH[LRQ H[WHUQH DYHF G¶DXWUHV PRGqOHV /H FRXSODJH 
HQWUH GHX[ PRGqOHV HVW HIIHFWXp SDU XQH FRQQH[LRQ JUDSKLTXH RX WH[WXHOOH HQWUH GHV SRUWV TXL 
GRLYHQW rWUH GH PrPH QDWXUH PrPH GRPDLQH HW SDU FRQVpTXHQFH PrPH YDULDEOHV 
HIIRUWVIOX[ 7H[WXHOOHPHQW OHV VSpFLILFDWLRQV GH 0RGHOLFD >63(& 010@ GpILQLVVHQW XQ PRW 
FOp © FRQQHFW ª TXL SHUPHW GH FRQQHFWHU GHX[ SRUWV GH GHX[ PRGqOHV &H FRQFHSW HVW WUDGXLW 





)LJXUH  /HV FRQQH[LRQV GDQV 0RGHOLFD 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
,, /¶DSSURFKH G¶LQWHURSpUDELOLWp VH EDVDQW VXU OH ODQJDJH 0RGHOLFD HQ DSSOLFDWLRQ j 
OD PRGpOLVDWLRQ GX V\VWqPH GH EkWLPHQW 35(',6  
&HWWH VROXWLRQ G¶LQWHURSpUDELOLWp UHSRVH VXU OH GpYHORSSHPHQW GH WRXV OHV VRXV
V\VWqPHV FRQVWLWXDQW OH V\VWqPH JOREDO TXL GpULYHQW GH GLIIpUHQWV GRPDLQHV GDQV OH PrPH 
ODQJDJH 0RGHOLFD >.26 00@  
'DQV OD VXLWH QRXV DOORQV SURFpGHU j OD SURMHFWLRQ GHV GLIIpUHQWV PRGqOHV GH OD VDOOH 
35(',6 0+, SUpVHQWpV GDQV OH FKDSLWUH  HQ ODQJDJH 0RGHOLFD GDQV O¶HQYLURQQHPHQW 
'\PROD ,O V¶DJLW SULQFLSDOHPHQW G¶H[SORLWHU GHV PRGqOHV H[LVWDQWV j SDUWLU GH OD ELEOLRWKqTXH 
VWDQGDUG HW pJDOHPHQW GH OD ELEOLRWKqTXH © EXLOGLQJV ª >:(7 00@ HW GH OHV DGDSWHU DX[ 
EHVRLQV VSpFLILTXHV SRXU OD FRQVWUXFWLRQ GH O¶HQVHPEOH GHV PRGqOHV GH 35(',6  
3RXU pYLWHU OH UHGpYHORSSHPHQW GH WRXV OHV PRGqOHV TXL V¶DYqUH XQH WkFKH IDVWLGLHXVH 
OD UpXWLOLVDWLRQ GHV ELEOLRWKqTXHV H[LVWDQWHV VHUD SULYLOpJLpH  
,,1 'HVFULSWLRQ GHV PRGqOHV GH 35(',6 GDQV 0RGHOLFD 
,,11 0RGpOLVDWLRQ GH OD 90& GDQV 0RGHOLFD  
,,111 /D SDUWLH pOHFWULTXH 0$6  YDULDWHXUV 
'DQV XQ SUHPLHU WHPSV XQ PRGqOH FDXVDO )LJXUH 0 D pWp GpYHORSSp j SDUWLU GHV 
PRGqOHV FDXVDX[ UpDOLVpV GDQV 0DWKFDG FI FKDSLWUH  (Q VH EDVDQW VXU OHV LQWHUIDFHV GX 
GRPDLQH © EORFNV ª GH OD ELEOLRWKqTXH VWDQGDUG OHV PRGqOHV RQW pWp HQWLqUHPHQW UH
GpYHORSSpV GDQV 0RGHOLFD HW GpFULWV j WUDYHUV OHV pTXDWLRQV HW OHV DOJRULWKPHV FRUUHVSRQGDQWV   
 
)LJXUH 0 0RGpOLVDWLRQ FDXVDOH GH OD SDUWLH pOHFWULTXH GH OD 90& GDQV 0RGHOLFD  
&KDTXH pOpPHQW D pWp YpULILp VpSDUpPHQW SRXU FRPSDUHU OHV UpVXOWDWV REWHQXV GDQV 
0RGHOLFD j FHX[ SUpFpGHPPHQW REWHQXV GDQV 0DWKFDG 3RXU OD PDFKLQH DV\QFKURQH SDU 
H[HPSOH RQ REVHUYH OHV FRXUEHV GH YDULDWLRQ GX UHQGHPHQW HW GX FRXSOH )LJXUH 1 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
)LJXUH 1 5pVXOWDWV GH VLPXODWLRQ GX PRGqOH FDXVDO GH OD 0$6 GH OD 90& GDQV 0RGHOLFD  
8Q PRGqOH DFDXVDO D pWp pJDOHPHQW pWDEOL DILQ GH JDUDQWLU SOXV GH IOH[LELOLWp DX PRGqOH 
HW PRQWUHU O¶LQWpUrW GH FHWWH DSSURFKH GH PRGpOLVDWLRQ )LJXUH  &HWWH UHSUpVHQWDWLRQ HVW 
SOXV QDWXUHOOH YXH TX¶HOOH FRUUHVSRQG SOXV j XQH UpDOLWp SK\VLTXH ,O Q¶HVW SOXV QpFHVVDLUH GH 
VpSDUHU OD ORL GH FRPPDQGH GX EORFN GH YDULDWHXU GH YLWHVVH SRXU pYLWHU OD ERXFOH DOJpEULTXH 
OH PRGqOH GX YDULDWHXU D EHVRLQ GX IDFWHXU GH SXLVVDQFH TXL GRLW rWUH FDOFXOp SDU OD PDFKLQH 
TXL j VRQ WRXU D EHVRLQ GH OD IUpTXHQFH GH PRGXODWLRQ DLQVL TXH GX FRXUDQW HW GH OD WHQVLRQ 
&¶HVW OH FRPSLODWHXU 0RGHOLFD TXL VH FKDUJHUD GH OD JHVWLRQ GH OD FDXVDOLWp GX V\VWqPH HQWLHU 
HW GX WUDLWHPHQW GH VHV ERXFOHV DOJpEULTXHV /HV UpVXOWDWV REWHQXV VRQW VLPLODLUHV j FHX[ GH OD 
)LJXUH 1  
 
)LJXUH  0RGpOLVDWLRQ DFDXVDOH GH OD SDUWLH pOHFWULTXH GH OD 90& GDQV 0RGHOLFD  
,,11 /HV pFKDQJHXUV GH FKDOHXUV  
$ILQ GH PRGpOLVHU OHV pFKDQJHXUV GH FKDOHXU GH OD VDOOH 35(',6 GDQV 0RGHOLFD OH 
PRGXOH ©'U\(IIHFWLYHQHVV178ª GH OD ELEOLRWKqTXH © %XLOGLQJV ª 
%XLOGLQJV)OXLG+HDW([FKDQJHUV D pWp XWLOLVp ,O VH EDVH VXU OH PrPH SULQFLSH GH 
PRGpOLVDWLRQ GpFULW GDQV OH FKDSLWUH  PpWKRGH 187 HIILFDFLWp DYHF FHUWDLQHV GLIIpUHQFHV 
QpFHVVLWDQW TXHOTXHV DGDSWDWLRQV GHV SDUDPqWUHV SRXU PLHX[ FROOHU DX[ UpVXOWDWV GHV GHX[ 
PRGqOHV  
9LWHVVH GH URWDWLRQ 
5HQGHPHQW &RXSOH 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
/H PRGqOH GH OD EDWWHULH G¶HDX FKDXGH D pWp GLUHFWHPHQW FRQVWUXLW j SDUWLU GH FH PRGXOH 
DSUqV DGDSWDWLRQ GHV GLIIpUHQWV SDUDPqWUHV QDWXUHV GHV IOXLGHV FRQILJXUDWLRQV FRQGLWLRQV 
QRPLQDOHV 
%LHQ TXH FH PRGXOH FRXYUH SOXVLHXUV W\SHV HW FRQILJXUDWLRQV G¶pFKDQJHXUV LO Q¶HVW 
DGDSWp TX¶j GHV pFKDQJHXUV VWDWLTXHV ,O QH SHXW SDV SUHQGUH HQ FRPSWH OD URWDWLRQ G¶XQ 
pFKDQJHXU $LQVL XQ QRXYHDX PRGqOH D pWp GpYHORSSp SRXU GpFULUH O¶pFKDQJHXU URWDWLI j SDUWLU 
GH FH PRGXOH HQ UDMRXWDQW OHV WHUPHV HW OHV pTXDWLRQV UHSUpVHQWDQW OD URWDWLRQ GH OD URXH 
)LJXUH  &H PRGqOH SHXW rWUH UDMRXWp GDQV OD ELEOLRWKqTXH ©EXLOGLQJVª  
 
)LJXUH  /¶DGDSWDWLRQ GX PRGqOH GH O¶pFKDQJHXU HQ 0RGHOLFD SRXU VXSSRUWHU OD URWDWLRQ  
&KDTXH PRGqOH HVW HQVXLWH YpULILp SDU FRPSDUDLVRQ DX[ UpVXOWDWV REWHQXV GDQV 0DWODE 
DX FKDSLWUH  SRXU OD PrPH SpULRGH GH WHVW HW OHV PrPHV GRQQpHV GH OD *7& 3RXU OHV 
PRGqOHV GH O¶pFKDQJHXU URWDWLI SDU H[HPSOH OHV UpVXOWDWV REWHQXV GDQV '\PROD HW 0DWODE 
FRUUHVSRQGHQW VXU OD PDMRULWp GH OD SpULRGH GH PHVXUH VDQV JUDQGH YDULDWLRQ )LJXUH  
 
)LJXUH  3URMHFWLRQ GX PRGqOH GH O¶pFKDQJHXU URWDWLI GDQV 0RGHOLFD DYHF PLVH HQ RHYUH GDQV 
'\PROD 
'H OD PrPH PDQLqUH OH PRGqOH GH OD EDWWHULH G¶HDX FKDXGH D pWp YpULILp DLQVL TXH OH 
PRGqOH GHV SHUWHV GX FLUFXLW DpUDXOLTXH &HV GHUQLHUV SHUPHWWDQW GH GpWHUPLQHU j SDUWLU G¶XQH 
FRQVLJQH JOREDOH GH GpELW GDQV WRXW O¶HVSDFH OH GpELW VRXIIOp GDQV FKDTXH ]RQH  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
/HV GLIIpUHQWV PRGqOHV RQW pWp HQVXLWH FRXSOpV FRPPH SUpVHQWp GDQV OD ILJXUH FL
GHVVXV )LJXUH  SRXU UHSUpVHQWHU OD FLUFXODWLRQ GH O¶DLU HW O¶pFKDQJH GH FKDOHXU GDQV OD 
90& /HV UpVXOWDV GX V\VWqPH JOREDOH GDQV '\PROD RQW pWp pJDOHPHQW FRPSDUpV j FHX[ 
REWHQXV GDQV 0DWODE )LJXUH     
 
)LJXUH  /H PRGqOH GH OD 90& GH 35(',6 GDQV 0RGHOLFD  
 
)LJXUH  5pVXOWDWV GH OD SURMHFWLRQ GHV PRGqOHV GH OD 90& GDQV 0RGHOLFD  
,,1 0RGpOLVDWLRQ GH O¶HQYHORSSH HW GHV XVDJHV GDQV 0RGHOLFD  
,,11 /H PRGqOH UpGXLW HW OHV SURILOV G¶XVDJH 
/H PRGqOH UpGXLW GH O¶HQYHORSSH D pWp FRQVWUXLW SDU FRQQH[LRQ GHV GLIIpUHQWV 
FRPSRVDQWV WKHUPLTXHV LVVXV GH OD ELEOLRWKqTXH VWDQGDUG FDSDFLWpV UpVLVWDQFHV VRXUFHV GH 
IOX[« /HV SDUDPqWUHV SUpDODEOHPHQW LGHQWLILpV FI FKDSLWUH  RQW pWp DIIHFWpV j FKDTXH 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
FRPSRVDQW GH PDQLqUH j REWHQLU OHV PrPHV UpVXOWDWV TXH GDQV 0DWODE 6LPXOLQN )LJXUH  
/HV RFFXSDQWV DLQVL TXH OHV pTXLSHPHQWV WHOV TXH OD 90& VRQW GpILQLV SDU GHV SURILOV 
SUpGpWHUPLQpV GH SXLVVDQFHV FRPPH GpFULW GDQV OH FKDSLWUH   
 
)LJXUH  3URMHFWLRQ GX PRGqOH GH O¶HQYHORSSH HW GHV XVDJHV GDQV 0RGHOLFD  
,,1 /HV DPpOLRUDWLRQV HQYLVDJHDEOHV GX PRGqOH G¶XVDJH 
3OXVLHXUV DPpOLRUDWLRQV SHXYHQW rWUH DSSRUWpHV j FH PRGqOH SRXU WHQLU FRPSWH GH 
PDQLqUH SOXV SUpFLVH GHV XVDJHV GX EkWLPHQW 2Q SHXW SDU H[HPSOH LQWpJUHU OH PRGqOH GH OD 
90& DX OLHX G¶XWLOLVHU GH VLPSOHV SURILOV &H PRGqOH LQWHUYLHQW HVVHQWLHOOHPHQW DX QLYHDX GHV 
VRXUFHV GH IOX[ WKHUPLTXH GH O¶HQYHORSSH /D TXDQWLWp GH FKDOHXU GXH j OD YHQWLODWLRQ HVW 
LQMHFWpH GDQV OH PRGqOH GH O¶HQYHORSSH HW YLHQW LQIOXHQFHU VRQ FRPSRUWHPHQW WKHUPLTXH HQ 
IRQFWLRQ GH OD WHPSpUDWXUH H[WpULHXUH HQ SDUWLFXOLHU )LJXUH  /D 90& LQIOXHQFH pJDOHPHQW 
OH ELODQ pQHUJpWLTXH GX EkWLPHQW j FDXVH GHV SXLVVDQFHV pOHFWULTXHV FRQVRPPpHV SDU OHV 
V\VWqPHV pOHFWULTXHV  
*UkFH DX[ IDFLOLWpV GH PRGpOLVDWLRQ RIIHUWHV SDU OH ODQJDJH 0RGHOLFD RQ SHXW 
pJDOHPHQW LQWURGXLUH GHV PRGqOHV GHV RUGLQDWHXUV SRUWDEOHV LQVWDOOpV GDQV OHV GHX[ VDOOHV GH 
35(',6 8Q PRGqOH GH FHV EDWWHULHV D pWp UpDOLVp GDQV OH FDGUH GH OD 7KqVH GH 'DQJ >'$1* 
01@ /¶LQWpJUDWLRQ GH QRXYHDX[ V\VWqPHV GDQV 35(',6 FRPPH GHV SDQQHDX[ VRODLUHV RX 
XQH SRPSH j FKDOHXU 3$& SHXW rWUH IDFLOHPHQW SULV HQ FRPSWH GDQV OH V\VWqPH JOREDO DILQ 
G¶pWXGLHU HQ VLPXODWLRQ O¶LPSDFW GH GLIIpUHQWHV FRQILJXUDWLRQV HQYLVDJpHV  




)LJXUH /H FRXSODJH HQWUH OD 90& HW O¶HQYHORSSH GX EkWLPHQW 35(',6 GDQV 0RGHOLFD 
,O QH QRXV D SDV pWp SRVVLEOH G¶LQWpJUHU j FH PRGqOH 0RGHOLFD XQ PRGqOH SOXV GpWDLOOp 
GHV RFFXSDQWV VH EDVDQW VXU XQH DSSURFKH PXOWLDJHQW GpYHORSSp GDQV %UDKPV &DU G¶XQ 
F{Wp %UDKPV QH SHUPHW SDU O¶H[WUDFWLRQ GH VHV PRGqOHV SRXU XQ WUDLWHPHQW H[WHUQH HW G¶XQ 
DXWUH F{Wp LO Q¶HVW SDV SRVVLEOH GH WUDQVSRVHU GLUHFWHPHQW FH IRUPDOLVPH GH PRGpOLVDWLRQ GDQV 
OH IRUPDOLVPH GH 0RGHOLFD  
8QH PRGpOLVDWLRQ SOXV ILQH GH O¶HQYHORSSH VH EDVDQW VXU OH SULQFLSH GHV YROXPHV ILQLV 
DGRSWp GDQV &20),( V¶DYqUH DXVVL GpOLFDWH FDU '\PROD QH SHUPHW SDV XQH UpVROXWLRQ 
SHUIRUPDQWH GHV 3'(V  
3RXU GpSDVVHU OHV OLPLWHV GH FHWWH DSSURFKH SXUHPHQW © ERLWH EODQFKH ª HW SHUPHWWUH 
XQH LQWpJUDWLRQ DLVpH GH PRGqOHV UHSRVDQWV VXU G¶DXWUHV IRUPDOLVPHV TXH 0RGHOLFD QRXV 
SURSRVRQV SDU OD VXLWH XQ FRXSODJH DYHF O¶DSSURFKH © ERLWH QRLUH ª  
'H PDQLqUH GXDOH QRXV VRXKDLWHULRQV H[SORLWHU OHV PRGqOHV 0RGHOLFD SRXU G¶DXWUH 
DSSOLFDWLRQV TXH OD VLPXODWLRQ G\QDPLTXH HW GRQF H[SORLWHU FHV PRGqOHV GDQV G¶DXWUHV RXWLOV 
,O SHXW V¶DJLU GH 0DWODE SRXU WHVWHU GHV VWUDWpJLHV DYDQFpHV GH FRQWU{OH FRPPDQGH FRPPH OD 
JHVWLRQ GH OD FKDUJH HW OD GpFKDUJH GH OD EDWWHULH pOHFWULTXH  RX HQFRUH G¶XQ RXWLO GpGLp j 
O¶RSWLPLVDWLRQ FRPPH &$'(6 >'(/ 00@ SHUPHWWDQW GH GpWHUPLQHU OD FRPPDQGH RSWLPDOH 
GHV PRWHXUV GH VRXIIODJH >'$1* 011@ 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
,, /HV OLPLWHV GH FHWWH DSSURFKH G¶LQWHURSpUDELOLWp  
/¶XWLOLVDWLRQ GX ODQJDJH 0RGHOLFD HVW XQH VROXWLRQ HIILFDFH G¶LQWHURSpUDELOLWp 
FHSHQGDQW FHWWH DSSURFKH SUpVHQWH FHUWDLQHV OLPLWHV VXU SOXVLHXUV QLYHDX[  WKpRULTXH 
WHFKQLTXH HW SUDWLTXH  
P /LPLWH WKpRULTXH  
,O HVW WKpRULTXHPHQW LPSRVVLEOH VHORQ OH WKpRUqPH G¶LQFRPSOpWXGH GH *|GHO >*2' 
1@ GH FRQVWUXLUH XQ ODQJDJH IRUPHO FRQVLVWDQW HW FRPSOHW SRXU WRXV OHV W\SHV GH 
VLPXODWLRQV SK\VLTXHV &H ODQJDJH Q¶HVW SDU H[HPSOH SDV FRPSDWLEOH DYHF XQH PRGpOLVDWLRQ 
PXOWLDJHQWV HJ %UDKPV 
P /LPLWHV WHFKQLTXHV  
(Q RXWUH GLYHUV SUREOqPHV WHFKQLTXHV UHOLpV DX[ VLPXODWHXUV GH FH ODQJDJH RQW pWp 
UHQFRQWUpV ,O V¶DJLW SDU H[HPSOH GH GLIILFXOWpV GH UpVROXWLRQ GHV pTXDWLRQV DX[ GpULYpHV 
SDUWLHOOHV 3'( >0$= 00@ (Q HIIHW XQH H[WHQVLRQ GX ODQJDJH SRXU OH VXSSRUW GHV 3'( D 
pWp IRUPXOpH >6$/ 000@ >6$/ 00@ PDLV VRQ LPSOpPHQWDWLRQ HW VD WUDGXFWLRQ UHVWHQW 
OLPLWpHV >/, 00@ 'HV SUREOqPHV GH FRQYHUJHQFH RQW pWp pJDOHPHQW UHSpUpV GDQV FHUWDLQV FDV 
G¶pWXGH FRPPH SRXU OD VLPXODWLRQ GHV EkWLPHQWV PXOWL]RQHV GDQV '\PROD >:(7 00@ HW OD 
GpWHFWLRQ GHV EXJV UHVWH GpOLFDWH (Q HIIHW GDQV FHV ODQJDJHV R OD GHVFULSWLRQ G¶pTXDWLRQV 
FRPSOH[HV VH IDLW GH PDQLqUH DLVpH SOXVLHXUV PLVVLRQV VH WURXYHQW FRQILpHV DX[ QR\DX[ GH 
FDOFXO JHVWLRQ GH OD FDXVDOLWp GHV ERXFOHV DOJpEULTXH WUDQVIRUPDWLRQ GHV 3'( HW GHV '$( HQ 
2'(« /¶LQFRQYpQLHQW GH FHWWH VRXVWUDLWDQFH HVW TXH OHV GLIILFXOWpV GH UpVROXWLRQ VRQW DLQVL 
pFOLSVpHV DX SURJUDPPHXU TXL GHYLHQW LQFDSDEOH G¶LQWHUYHQLU SRXU OD FRUUHFWLRQ RX PrPH OH 
UHSpUDJH GHV SUREOqPHV >7+( 00@  
P /LPLWHV SUDWLTXHV  
3RXU GH PXOWLSOHV UDLVRQV SUDWLTXHV OD VROXWLRQ EDVpH VXU O¶DSSURFKH ERLWH EODQFKH QH 
SHXW SDV HW QH GRLW SDV rWUH OD VROXWLRQ XQLTXH G¶LQWHURSpUDELOLWp &¶HVW HQ SDUWLFXOLHU YUDL SRXU 
OH FDV GH ELEOLRWKqTXHV GLVSRQLEOHV GDQV GHV RXWLOV GHSXLV SOXVLHXUV DQQpHV GRQW OH UH
GpYHORSSHPHQW GDQV XQ ODQJDJH XQLILp FRQGXLW j GHV SHUWHV GH WHPSV HW GH FRWV 
FRQVLGpUDEOHV  
 /D WUDGXFWLRQ GHV PRGqOHV GDQV XQ DXWUH ODQJDJH GLIIpUHQW GH OHXUV ODQJDJHV 
G¶RULJLQH R LOV pWDLHQW LQLWLDOHPHQW WHVWpV HW YDOLGpV SUpVHQWH GHV ULVTXHV GH 
GpWpULRUDWLRQ GH UREXVWHVVH 8QH WUDGXFWLRQ H[DFWH Q¶HVW SDV WRXMRXUV JDUDQWLH HW 
GHV HUUHXUV QH SHXYHQW SDV rWUH pYLWpHV PrPH VL FHWWH WUDGXFWLRQ HVW HIIHFWXpH 
DXWRPDWLTXHPHQW  
 /H UHFRGDJH GHV PRGqOHV H[LVWDQW GDQV OD ELEOLRWKqTXH G¶XQ RXWLO GRQQp VXSSRVH 
TX¶LOV VRQW RXYHUWV ,OV GRLYHQW rWUH © RSHQ VRXUFH ª H[SRVDQW OHXUV YDULDEOHV 
SDUDPqWUHV HW pTXDWLRQV SRXU TX¶LOV SXLVVHQW rWUH UpXWLOLVpV DORUV TXH FH Q¶HVW SDV 
WRXMRXUV OH FDV GHV RXWLOV GH VLPXODWLRQV GX EkWLPHQW 3RXU OH ORJLFLHO 7516\V SDU 
H[HPSOH ELHQ TXH TXHOTXHV XQV GH VHV PRGqOHV VRLHQW GRFXPHQWpV G¶DXWUHV QH OH 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
  
VRQW SDV 6HXOHPHQW GHV '//V FRUUHVSRQGDQWHV j FHV FRPSRVDQWV VRQW DFFHVVLEOHV 
j O¶XWLOLVDWHXU >5,(' 00@  
/¶DSSURFKH ERLWH EODQFKH QH SHUPHW SDV VHXOH GH UpSRQGUH DX[ REMHFWLIV IL[pV HQ 
WHUPH GH PRGpOLVDWLRQ V\VWqPHV   
 (OOH QH SHUPHW SDV GH GpSDVVHU OHV OLPLWDWLRQV UHODWLYHV DX[ FDSDFLWpV GHV VLPXODWHXUV 
H[LVWDQWV FI FKDSLWUH 1 OLPLWDWLRQ j XQH SKDVH G¶pWXGH HW j XQ GRPDLQH VFLHQWLILTXH (OOH QH 
SHUPHW SDV G¶DPpOLRUHU OHV FDSDFLWpV GHV RXWLOV H[LVWDQWV OHXUV PRGXODULWpV HW HQ PrPH WHPSV 
SURSRVH XQ RXWLO HQYLURQQHPHQW 0RGHOLFD DYHF GHV FDSDFLWpV OLPLWpHV WKpRULTXHPHQW HW 
WHFKQLTXHPHQW (OOH Q¶RIIUH SDV G¶DYDQWDJH GH SRVVLELOLWpV GH FROODERUDWLRQV DYHF G¶DXWUHV 
RXWLOV GRQW RQ YHXW SURILWHU GHV FDSDFLWpV GH UpVROXWLRQ  
 (OOH QH SHUPHW SDV QRQ SOXV GH UpVRXGUH FRPSOqWHPHQW OHV SUREOqPHV UHODWLIV DX[ 
KpWpURJpQpLWpV GHV PRGqOHV %LHQ TXH SOXVLHXUV PRGqOHV SXLVVHQW rWUH GpYHORSSpV GDQV 
0RGHOLFD OHV PRGqOHV TXL QH VRQW SDV VXSSRUWpV SDU FH ODQJDJH FRPPH XQ PRGqOH PXOWL
DJHQW GH O¶RFFXSDQW RX GHV IRUPXODWLRQV VSpFLILTXHV G¶pTXDWLRQV DX[ GpULYpHV SDUWLHOOHV QH 
SHXYHQW SDV rWUH XWLOLVpV   
$LQVL DYHF O¶H[SORLWDWLRQ VHXOH GH FHWWH DSSURFKH ERLWH EODQFKH O¶DPpOLRUDWLRQ GH OD 
PRGpOLVDWLRQ GX V\VWqPH GH 35(',6 SDU O¶LQWpJUDWLRQ GHV QRXYHDX[ PRGqOHV SOXV GpWDLOOpV 
FRPPH XQH PRGpOLVDWLRQ ILQH GH O¶HQYHORSSH UpDOLVpV SDU &20),( RX XQH PRGpOLVDWLRQ GH 
O¶RFFXSDQW j O¶DLGH GH O¶HQYLURQQHPHQW %5$+06 V¶DYqUH GpOLFDWH 
,O HVW GRQF LQGLVSHQVDEOH GDQV O¶REMHFWLI GH SDOLHU j FHUWDLQHV GH FHV OLPLWDWLRQV 
G¶XWLOLVHU HQ SDUDOOqOH XQH DSSURFKH GH PRGpOLVDWLRQ V\VWqPH FRPSOpPHQWDLUH ,O V¶DJLW G¶XQH 
DSSURFKH TXL VH EDVH FHWWH IRLV VXU OH SDUDGLJPH GH FRPSRVDQWV ORJLFLHOV HW GH © ERLWH QRLUH ª 
(OOH YLHQW FRPSOpWHU OD SUHPLqUH DSSURFKH JUkFH j GHX[ SULQFLSDX[ FRQFHSWV  OH SOXJLQ HW OH 
SOXJRXW )LJXUH  TXH QRXV GpILQLURQV SDU OD VXLWH  
 
)LJXUH  /D FRPSOpPHQWDULWp ERLWH QRLUHERLWH EODQFKH  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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,,, /¶DSSURFKH ERvWH QRLUH VH EDVDQW VXU OH VWDQGDUG ,&$U GH FRPSRVDQWV 
ORJLFLHOV  
,,,1 /H SDUDGLJPH GH FRPSRVDQWV ORJLFLHOV  
,,,11 /H FRPSRVDQW ORJLFLHO 
/H FRQFHSW GH FRPSRVDQW ORJLFLHO D YX VRQ DSSDULWLRQ GDQV O¶LQJpQLHULH LQIRUPDWLTXH 
DX GpEXW GHV DQQpHV 0 >6=< 1@ >0$8 000@ >%$5% 00@ &H SDUDGLJPH D pWp LQWURGXLW 
DSUqV OD SURJUDPPDWLRQ RULHQWpH REMHW SRXU GpSDVVHU VHV OLPLWHV HQ WHUPH GH GpFRPSRVLWLRQ HW 
G¶DXWRQRPLH )LJXUH 0 8Q FRPSRVDQW ORJLFLHO HVW GpILQL SDU 6]\SHUVNL >6=< 1@ HQ WDQW 
TXH © XQH XQLWp GH FRPSRVLWLRQ TXL HVW VSpFLILpH FRQWUDFWXHOOHPHQW SDU VHV LQWHUIDFHV HW VHV 
GpSHQGDQFHV FRQWH[WXHOOH H[SOLFLWHV 8Q FRPSRVDQW ORJLFLHO SHXW rWUH GpSOR\p 
LQGpSHQGDPPHQW HW HVW VXMHW GH FRPSRVLWLRQ SDU GHV WLHUFHV HQWLWpV ª /D ILJXUH VXLYDQWH 
SRVLWLRQQH FH SDUDGLJPH HQWUH FHOXL GHV REMHWV ELHQ DGDSWp DX FRXSODJH IRUW PDLV SHX 
DGDSWDEOH G\QDPLTXHPHQW HW FHOXL GHV VHUYLFHV RIIUDQW XQH VRXSOHVVH GH FRXSODJH SOXV 





















)LJXUH 0 /D VRXSOHVVH GHV FRPSRVDQWV ORJLFLHOV >'(/ 011@ 
,O V¶DJLW GRQF  
 '¶XQH HQWLWp DXWRQRPH GH GpSORLHPHQW FDSDEOH GH V¶H[pFXWHU LQGpSHQGDPPHQW GH 
O¶RXWLO GH JpQpUDWLRQ  
 '¶XQH XQLWp LQIRUPDWLTXH HQFDSVXODQW XQ FRGH ELQDLUH PDVTXDQW VRQ FRQWHQX SRXU 
SUpVHUYHU VD FRQILGHQWLDOLWp HW H[SRVDQW XQLTXHPHQW VHV LQWHUIDFHV HW VHV SRUWV 
G¶HQWUpHVRUWLH )LJXUH 1  






)LJXUH 1 9XH H[WHUQH G¶XQ FRPSRVDQW ORJLFLHO 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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 XQH HQWLWp GH FRPSRVLWLRQ FDSDEOH GH VH FRQQHFWHU j G¶DXWUHV FRPSRVDQWV YLD VHV 
SRUWV GH FRQQH[LRQV >0(, 1@   
/HV FDUDFWpULVWLTXHV GH FH SDUDGLJPH GH PRGpOLVDWLRQ RIIUHQW XQ FHUWDLQ QRPEUH 
G¶DYDQWDJHV GRQW RQ SHXW FLWHU  
 /D PRGXODULWp  GHV V\VWqPHV IDFLOHPHQW GpFRPSRVDEOHV HW PDLQWHQDEOHV 
 /D SRUWDELOLWp HW OD FDSLWDOLVDWLRQ  GHV PRGqOHV GHYLHQQHQW GLVSRQLEOHV VXU pWDJqUHV HW 
SUrW j rWUH XWLOLVpV 
 /D IDFLOLWp GH UpXWLOLVDWLRQ HW GH FRPSRVLWLRQ  JHVWLRQ GHV FRPPXQLFDWLRQV H[WHUQHV 
SRUWV GH FRQQH[LRQ HW LQWHUIDFHV GH FRPPXQLFDWLRQ 
 /D UREXVWHVVH  GHV PRGqOHV GpMj WHVWpV GDQV OHXUV RXWLOV GH JpQpUDWLRQ 
$ILQ GH UHQIRUFHU OHV FDSDFLWpV G¶LQWHURSpUDELOLWp HW G¶pFKDQJH GH PRGqOHV GHV RXWLOV 
H[LVWDQWV GH VLPXODWLRQ GX EkWLPHQW LO GHYLHQW LQGLVSHQVDEOH G¶DPpOLRUHU OHXUV PRGXODULWpV 
>0$= 00@ &HV RXWLOV GRLYHQW SHUPHWWUH GH IDFLOHPHQW LQWURGXLUH GHV QRXYHDX[ PRGqOHV HW 
GDQV O¶DXWUH VHQV G¶H[WUDLUH HW G¶XWLOLVHU OHXUV SURSUHV PRGqOHV j O¶H[WpULHXU 
8Q FKDQJHPHQW GH SDUDGLJPH pWDLW QpFHVVDLUH SRXU DVVXUHU FHWWH PRGXODULWp HW OH 
FRPSRVDQW ORJLFLHO D pWp DGRSWp ORUV GH GpYHORSSHPHQWV GH FHUWDLQV RXWLOV 7516\V SDU 
H[HPSOH SHUPHW O¶LQWURGXFWLRQ GH QRXYHDX[ PRGqOHV IRUWUDQ HW & TXL VHURQW HQVXLWH 
FRPSLOpV HQ ELEOLRWKqTXHV G\QDPLTXHV '//  FRGH FRPSLOp SRXU rWUH XWLOLVpV HQ WDQW TXH 
7<3(V &KDTXH PRGqOH 7<3( HVW DLQVL GpILQL SDU XQH '// TXL SHXW rWUH H[SRUWpH YHUV 
G¶DXWUHV RXWLOV >5,(' 00@  
2U OHV FRPSRVDQWV SRXYDQW rWUH FUppV SDU SOXVLHXUV RXWLOV VRQW FDUDFWpULVpV SDU XQH 
GLYHUVLWp V\QWD[LTXH HW VpPDQWLTXH UHQGDQW GpOLFDWH OHXUV DGRSWLRQV HW LQWHUSUpWDWLRQV GDQV 
G¶DXWUHV HQYLURQQHPHQWV TXH FHOXL G¶RULJLQH &HV GLIIpUHQFHV SHXYHQW DLQVL OLPLWHU OHV 
FROODERUDWLRQV HQWUH RXWLOV HW O¶pFKDQJH GH PRGqOHV '¶R OH EHVRLQ G¶XQH VWDQGDUGLVDWLRQ GH 
FHV FRPSRVDQWV HW GH OHXUV LQWHUIDFHV GH SURJUDPPDWLRQ GDQV OH VHFWHXU GX EkWLPHQW  
,,,1 /H VWDQGDUG GH FRPSRVDQWV ORJLFLHOV  &DUDFWpULVWLTXHV HW FRQFHSWV 
GpULYDQWV 
,,,11 &DUDFWpULVWLTXHV 
8Q VWDQGDUG GH FRPSRVDQW ORJLFLHO HVW GpILQL SDU XQ SDWURQ SDWWHUQ VSpFLILDQW VHV 
SRUWV GH FRQQHFWLRQV VHV LQWHUIDFHV GH FRPPXQLFDWLRQV DLQVL TXH FHUWDLQHV PpWD LQIRUPDWLRQ 
DILQ GH QRUPDOLVHU OD QDWXUH HW OH IRUPDW GHV LQIRUPDWLRQV TXL VHURQW pFKDQJpHV SDU OH 
FRPSRVDQW 8QH QRUPH GH FRPSRVDQW ORJLFLHO GRLW DLQVL VSpFLILHU VHV WURLV GLPHQVLRQV )LJXUH 
 
OD VpPDQWLTXH HW OD V\QWD[H GH FHV PRGqOHV LQWHUIDFHV GH FRPPXQLFDWLRQV HW SRUWV 
GH FRQQH[LRQV 
VRQ HPSDTXHWDJH © SDFNDJLQJ ª QpFHVVDLUH SRXU IDFLOLWHU VD GLVWULEXWLRQ OH 
SDFNDJLQJ VSpFLILH OD PDQLqUH GRQW OHV LQIRUPDWLRQV GX FRPSRVDQW PRGqOHV PHWDGRQQpHV HW 
DXWUHV UHVVRXUFHV VRQW HPEDUTXpHV DX VHLQ G¶XQH XQLTXH HQWLWp GH GpSORLHPHQW  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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VHV PpFDQLVPHV GH UpXWLOLVDWLRQ HQ GpSORLHPHQW HW HQ LQWURVSHFWLRQ  FRPPHQW 




)LJXUH  /HV GLPHQVLRQV GH OD QRUPDOLVDWLRQ GX FRPSRVDQW ORJLFLHO 
8QH QRUPH GH FRPSRVDQW ORJLFLHO GHYLHQW XQ VWDQGDUG j SDUWLU GX PRPHQW R GH 
QRPEUHX[ XWLOLVDWHXUV H[SULPHQW OHV PrPHV EHVRLQV HW SDUWDJHQW OHV PrPHV H[LJHQFHV >6=< 
1@ /H VWDQGDUG GH FRPSRVDQW VH GRLW DLQVL GH IRXUQLU OHV VHUYLFHV SHUPHWWDQW GH UpSRQGUH 
DX[ EHVRLQV OHV SOXV ODUJHV GH FH JURXSH GH FOLHQWV  
&RPPH GDQV SOXVLHXUV FRPPXQDXWpV WHOOH TXH O¶DXWRPRELOH R OH VWDQGDUG 
02'(/,6$5 D pWp LQWURGXLW OHV XWLOLVDWHXUV GH VLPXODWLRQ GX EkWLPHQW RQW H[SULPp OH EHVRLQ 
GH FROODERUDWLRQ HW GH PLVH HQ SODFH G¶XQH QRUPH FRPPXQH DGDSWpH SURMHWV $15 
6,0,17+(& HW $15 3OXPHV 3RXU FHOD QRXV DOORQV LQWURGXLUH OH VWDQGDUG ,&$U HW O¶DGDSWHU 
DX[ H[LJHQFHV GH FHWWH FRPPXQDXWp  
&HWWH DSSURFKH GH VWDQGDUGLVDWLRQ YD DVVXUHU XQ SDUWDJH HW XQH UpXWLOLVDWLRQ SOXV IDFLOH 
GHV PRGqOHV FDUDFWpULVpV SDU GHV LQWHUIDFHV QRUPDOLVpHV /HXUV LPSRUW HW H[SRUW GDQV HW GHSXLV 
XQ RXWLO GRQQp SHXYHQW DLQVL VH IDLUH GH PDQLqUH DXWRPDWLTXH JUkFH j GHV SURJUDPPHV 
VSpFLILTXHV © SOXJLQ ª HW © SOXJRXW ª HW GH PDQLqUH JpQpULTXH SRXU Q¶LPSRUWH TXHO 
FRPSRVDQW GH PrPH W\SH  
,,,1 /HV W\SHV GH FRPSRVDQWV ORJLFLHOV 
2Q SHXW GLVWLQJXHU GHX[ W\SHV GH FRPSRVDQWV ORJLFLHOV SRXYDQW rWUH JpQpUpV SDU GHV 
SOXJRXWV HW XWLOLVpV YLD GHV SOXJLQV  
P /H FRPSRVDQWPRGqOH  FH FRPSRVDQW HQFDSVXOH XQLTXHPHQW OD GHVFULSWLRQ GX 
PRGqOH pTXDWLRQV HW QpFHVVLWH O¶XWLOLVDWLRQ G¶XQ VROYHXU H[WHUQH SRXU HIIHFWXHU VRQ FDOFXO HW 
VD VLPXODWLRQ ,O HVW DLQVL FDSDEOH GH VH FRQQHFWHU j G¶DXWUHV PRGqOHV JUkFH j VHV SRUWV GH 
FRQQH[LRQ KRUL]RQWDOH PDLV pJDOHPHQW DX VROYHXU G¶XQ RXWLO H[WHUQH JUkFH DX[ SRUWV GH 
FRQQH[LRQ YHUWLFDOH 










)LJXUH  /H FRPSRVDQWPRGqOH 
P /H FRPSRVDQWVLPXODWHXU  LO FRQWLHQW OH PRGqOH HW VRQ VROYHXU DVVRFLp DYHF RX VDQV 
,+0 RX pJDOHPHQW VRQ DOJRULWKPH GH UpVROXWLRQ TXL VHURQW SLORWpV SDU OH FRPSRVDQW PrPH ,O 
V¶DJLW G¶XQ FRPSRVDQW DXWRQRPH FDU LO HQFDSVXOH OHV PR\HQV QpFHVVDLUHV j VD VLPXODWLRQ 
&HWWH DXWRQRPLH Q¶HVW SHXW rWUH SDV DEVROXH VL OH FRPSRVDQW SLORWH XQ ORJLFLHO TXL QpFHVVLWH 
G¶rWUH GpMj LQVWDOOp VXU OD PDFKLQH LO \ D DORUV GpSHQGDQFH YLD GHV UHVVRXUFHV FH TXH VDYHQW 
JpUHU OHV DSSURFKHV FRPSRVDQWV FI SDU H[HPSOH 26*, >0$5 001@ 





)LJXUH  /H FRPSRVDQWVLPXODWHXU 
,,,1 8Q SOXJRXW GH FRPSRVDQW ORJLFLHO 
8Q SOXJRXW HVW XQ FRGH LQIRUPDWLTXH SHUPHWWDQW G¶H[SRUWHU GHV IRQFWLRQQDOLWpV GH 
PRGpOLVDWLRQVLPXODWLRQ GHSXLV XQ RXWLO GH PRGpOLVDWLRQVLPXODWLRQ )LJXUH  ,O SHXW rWUH 
PLV HQ SODFH VDQV EHVRLQ GH PRGLILHU OH F°XU GH O¶RXWLO RX rWUH HQ UHODWLRQ DYHF OHV 
GpYHORSSHXUV GH O¶RXWLO  
8Q SOXJRXW V¶LQVqUH GDQV XQ IUDPHZRUN JOREDO FDU OH PRGqOH DLQVL H[SRUWp HVW GHVWLQp 
j DSSRUWHU SOXV GH IRQFWLRQQDOLWpV j XQ RX SOXVLHXUV ORJLFLHOV H[LVWDQWV (W GDQV QRWUH FRQWH[WH 
R LO SHUPHW GH JpQpUHU XQ FRPSRVDQW ORJLFLHO GDQV XQH QRUPH pWDEOLH LO SHUPHW G¶DSSRUWHU 
SOXV GH PRGXODULWp j O¶RXWLO SRXU OHTXHO LO HVW GpYHORSSp HW SOXV GH SRUWDELOLWp SRXU VHV 
PRGqOHV  
8Q FRPSRVDQW ORJLFLHO JpQpUp VRXV XQH QRUPH VSpFLILTXH SHXW rWUH LPSRUWp GH PDQLqUH 
JpQpULTXH GDQV Q¶LPSRUWH TXHO RXWLO GDQV OHTXHO XQ SOXJLQ GH FHWWH QRUPH D pWp LPSOpPHQWp   











)LJXUH  /H FRQFHSW GH SOXJRXW 
,,,1 8Q SOXJLQ GH FRPSRVDQW ORJLFLHO  
$\DQW OHV PrPHV FDUDFWpULVWLTXHV TX¶XQ SOXJRXW XQ SOXJLQ UHSUpVHQWH XQ FRGH 
LQIRUPDWLTXH SHUPHWWDQW G¶LPSRUWHU GHV IRQFWLRQQDOLWpV GH PRGpOLVDWLRQVLPXODWLRQ GDQV XQ 
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)LJXUH  /H FRQFHSW GH SOXJLQ 
'DQV QRWUH FRQWH[WH G¶XWLOLVDWLRQ LO V¶DJLW HVVHQWLHOOHPHQW G¶XQH DGDSWDWLRQ V\QWD[LTXH 
HQWUH OHV LQWHUIDFHV GX FRPSRVDQW LPSRUWp HW OHV $3, RIIHUWHV SDU O¶RXWLO SRXU O¶LQWpJUDWLRQ G¶XQ 
QRXYHDX PRGqOH RX VLPXODWHXU /D QRUPDOLVDWLRQ GHV LQWHUIDFHV GH FHV FRPSRVDQWV DVVXUH 
DLQVL XQH XWLOLVDWLRQ DXWRPDWLVpH JUkFH j GHV SOXJLQV JpQpULTXHV SHUPHWWDQW G¶LPSRUWHU WRXV 
OHV FRPSRVDQWV VRXPLV DX PrPH VWDQGDUG   
,,,1 8Q EXV j FRPSRVDQWV ORJLFLHOV 
*UkFH j FHV GHX[ QRWLRQV FRPSOpPHQWDLUHV XQ EXV j FRPSRVDQWV ORJLFLHOV SHXW rWUH 
FUpp ,O V¶DJLW G¶XQH VWUXFWXUH LQIRUPDWLTXH MRXDQW OH U{OH G¶LQWHUPpGLDLUH HQWUH SOXVLHXUV RXWLOV 
HQ DVVXUDQW OH SDUWDJH GHV FRPSRVDQWV ORJLFLHOV HQWUH HX[ )LJXUH  &RPPH VRQ pTXLYDOHQW 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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KDUGZDUH FHWWH SODWHIRUPH GRLW SHUPHWWUH OH GpSORLHPHQW OD FRQILJXUDWLRQ HW O¶LQVWDQFLDWLRQ 
GHV FRPSRVDQWV ORJLFLHOV DLQVL TXH OD FDQDOLVDWLRQ GHV FRPPXQLFDWLRQV DYHF OHV RXWLOV IDLVDQW 
OD VLPXODWLRQ HW O¶RUFKHVWUDWLRQ ILQDOH DLQVL pJDOHPHQW TX¶HQWUH SOXVLHXUV FRPSRVDQWV  
2XWLOV GH VLPXODWLRQ  
RUFKHVWUDWLRQ








)LJXUH  /H FRQFHSW GH EXV j FRPSRVDQWV ORJLFLHOV 
,,, /H VWDQGDUG © ,&$U ª GH FRPSRVDQWV ORJLFLHOV  
8Q VWDQGDUG GH FRPSRVDQW ORJLFLHO V¶DYqUH DLQVL XQ SXLVVDQW FDQGLGDW FDSDEOH GH 
FRPSOpWHU O
DSSURFKH G
LQWHURSpUDELOLWp ERLWH EODQFKH EDVpH VXU OH ODQJDJH 0RGHOLFD HW 
DPpOLRUHU OHV FDSDFLWpV G¶LQWHURSpUDELOLWp GHV RXWLOV H[LVWDQWV 1RXV DOORQV GDQV OD VXLWH 
LQWURGXLUH XQ VWDQGDUG GH FRPSRVDQWV ORJLFLHOV DSSHOp © ,&$U ª HQ DSSOLFDWLRQ j OD 
PRGpOLVDWLRQ HW OD VLPXODWLRQ GX EkWLPHQW HW PRQWUHU VRQ DGpTXDWLRQ SRWHQWLHOOH DX[ H[LJHQFHV 
HW DX[ RXWLOV GH FH VHFWHXU  
/D QRUPH ,&$U D pWp LQLWLDOHPHQW GpYHORSSpH SRXU GHV DSSOLFDWLRQV GH JpQLH pOHFWULTXH 
HW SRXU UpSRQGUH j FHUWDLQV EHVRLQV G¶RSWLPLVDWLRQ >'(/ 00@ >),6 00@ (OOH D FRQQX SDU OD 
VXLWH SOXVLHXUV DPpOLRUDWLRQV SRXU PLHX[ FRUUHVSRQGUH j OD VLPXODWLRQ GHV V\VWqPHV 
PpFDWURQLTXHV ORUV GX GpYHORSSHPHQW GX ORJLFLHO 5(/8&722/ >'83 00@ >'2 010@ SRXU 
IDLUH GHV FRPSRVDQWV LQWpJUDEOHV GDQV OH IUDPHZRUN &$'(6 >'(/ 01E@ 1RXV DOORQV GDQV 
OD VXLWH SUpVHQWHU OH SDWWHUQ GH O¶,&$U VHV VSpFLILFLWpV OH SRVLWLRQQDQW FRPPH XQ FDQGLGDW 
SRWHQWLHO SRXU OD VWDQGDUGLVDWLRQ GHV PRGqOHV GH OD VLPXODWLRQ GDQV OH EkWLPHQW HQ SDUWLFXOLHU 
,,,1 6SpFLILFLWpV GH OD QRUPH ,&$U 
/¶,&$U UHSUpVHQWH XQ SDWWHUQ VSpFLILTXH GH VWDQGDUGLVDWLRQ GHV FRPSRVDQWV ORJLFLHOV 
VRXV IRUPH G¶XQ FRGH -DYD FRPSLOp GpILQL SDU VHV HQWUpHV HW VRUWLHV HW OHV VHUYLFHV TX
LO 
IRXUQLW  
/¶XWLOLVDWLRQ GX -DYD FRPPH ODQJDJH GH EDVH GH GpYHORSSHPHQW GH O¶,&$U LO SHXW 
FRQWHQLU G¶DXWUHV W\SHV GH SURJUDPPHV OXL RIIUH XQH ERQQH SRUWDELOLWp &HOD YLHQW GX IDLW TX¶LO 
V¶DJLVVH G¶XQ ODQJDJH LQGpSHQGDQW GH OD SODWHIRUPH G¶XWLOLVDWLRQ FRQWUDLUHPHQW DX[ ODQJDJHV 
& RX IRUWUDQ (Q HIIHW ORUV GH OD FRPSLODWLRQ GX FRGH -DYD XQ FRGH SUpFRPSLOp HVW JpQpUp TXL 
QH FRQWLHQW SDV GH FRGH QDWLI SXLV LO HVW LQWHUSUpWp SDU XQH © PDFKLQH YLUWXHOOH MDYD ª -90 
DYDQW G¶rWUH H[pFXWp VXU XQH PDFKLQH VSpFLILTXH  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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(Q SOXV GH O¶XQLILFDWLRQ GH VHV LQWHUIDFHV GH FRPPXQLFDWLRQ HW GH VHV SRUWV GH 
FRQQH[LRQV pWXGLpV GDQV OH FKDSLWUH  GLPHQVLRQ V\QWD[LTXH HW VpPDQWLTXH OD QRUPH ,&$U 
VSpFLILH pJDOHPHQW VHV GLPHQVLRQV GH SDFNDJLQJ HW GH GpSORLHPHQW )LJXUH   
(Q HIIHW OD QRUPH GH SDFNDJLQJ GH O¶,&$U LPSRVH OH IRUPDW -$5 GX ILFKLHU JpQpUp 
&¶HVW HQ IDLW XQ ILFKLHU G¶DUFKLYHV FRQWHQDQW SOXVLHXUV ILFKLHUV DYHF GHV ILFKLHUV PHWDLQI 
FRPSUHVVpV IRUPDW =,3 &H ILFKLHU HVW H[SORLWDEOH SDU OHV $3, -DYD © MDYDXWLOMDU ª GH OD 
-'. &RQFHUQDQW OH GpSORLHPHQW XQ RXWLO GH FKDUJHPHQW HVW GLVSRQLEOH 
FDGHVLFDULR,&$U/RDGHU HW XQ SRLQW G¶HQWUpH QRUPDOLVp © FRPSRQHQW ª )LJXUH  SRXU 
SHUPHWWUH G¶DFFpGHU DX[ FODVVHV -DYD FRQWHQXHV GDQV O¶DUFKLYH HW DLQVL GH FKDUJHU OH 
FRPSRVDQW HQ PpPRLUH O¶LQWHUURJHU HW OH SLORWHU YLD VHV LQWHUIDFHV -DYD  
&H SDFNDJLQJ HW FH GpSORLHPHQW VRQW FRPSDWLEOHV DYHF OD QRUPH 26*, >0$5 001@ 
&HWWH SODWHIRUPH SHUPHW OH SDUWDJH GH VHUYLFHV GLVWDQWV DX QLYHDX GHV UpVHDX[ HW GHV 
GLVSRVLWLIV ORFDX[ &HWWH WHFKQRORJLH D pWp XWLOLVpH SDU H[HPSOH GDQV OD FRQVWUXFWLRQ G¶XQH 
DUFKLWHFWXUH RULHQWpH VHUYLFHV GpGLpH DX[ EkWLPHQWV LQWHOOLJHQWV © VPDUW ª >:8 00@  
'H SOXV JUkFH j FHWWH WHFKQRORJLH -DYD O¶,&$U HVW pJDOHPHQW FRPSDWLEOH DYHF OHV 
WHFKQRORJLHV GHV © ZHE VHUYLFHV ª $LQVL GHV FRPSRVDQWV ,&$U SHXYHQW rWUH GLVSRQLEOHV VXU 
GHV VHUYHXUV j GLVWDQFH HW rWUH XWLOLVpV FRPPH VL LOV pWDLHQW SUpVHQW ORFDOHPHQW >'(/ 01@ /D 
PLVH j GLVSRVLWLRQ GH IRQFWLRQQDOLWpV GH FDOFXO GH VLPXODWLRQ RX G
RSWLPLVDWLRQ GLVSRQLEOHV j 
GLVWDQFH GDQV GHV ZHEVHUYLFHV DSSHOpH © FORXG FRPSXWLQJ ª SHXW RIIULU SOXVLHXUV DYDQWDJHV 
GRQW   
 /H GpYHORSSHPHQW GXUDEOH  PXWXDOLVDWLRQ GHV UHVVRXUFHV GH FDOFXO VXU GHV VHUYHXUV 
YLUWXHOV pFRQRPLH VXU OH QRPEUH GH VHUYHXUV HQ IRQFWLRQQHPHQW UHJURXSpV GDQV GHV GDWD 
FHQWUH ORFDOLVpV GDQV GHV SD\V QRUGLTXHV pFRQRPLH VXU OH UHIURLGLVVHPHQW  
 6UHWp GH IRQFWLRQQHPHQW  VHUYLFHV HW VWRFNDJH GH GRQQpHV VXU LQIUDVWUXFWXUHV 
ILDEOHV 
 'LVSRQLELOLWp JpQpUDOH GH VHUYLFHV XQLWDLUHPHQW FRWHX[ OLFHQFHV GH FDOFXO 
SUpYLVLRQRSWLPLVDWLRQ DYHF FDOFXOV ORXUGV 
 3RVVLELOLWpV GH GLVSRVHU GH FDSDFLWpV GH VWRFNDJH HW GH FDOFXO QRQ OLPLWpHV DX PRLQV 
WUDQVLWRLUHPHQW 
8QH GHV VSpFLILFLWpV PDMHXUHV GH O¶,&$U SDU UDSSRUW j G¶DXWUHV VWDQGDUGV HQ SDUWLFXOLHU 
OHV © IPL ª FKDSLWUH 1 ,91 HVW VRQ DUFKLWHFWXUH pYROXWLYH ,O HVW SRVVLEOH G
pWHQGUH OHV 
FDSDFLWpV GX FRPSRVDQW HQ OXL DMRXWDQW GH QRXYHOOHV IRQFWLRQQDOLWpV WHOOHV TXH OD VLPXODWLRQ 
G\QDPLTXH O
RSWLPLVDWLRQ HW OD GRFXPHQWDWLRQ« HW GH GpFRXYULU G\QDPLTXHPHQW OHV VHUYLFHV 
RIIHUWV SDU OH FRPSRVDQW«(Q HIIHW O¶,&$U SHXW rWUH FRQVLGpUp FRPPH XQ FRPSRVDQW 
PXOWLVHUYLFHV &HV VHUYLFHV VRQW GLVSRQLEOHV YLD GLIIpUHQWHV IDFHWWHV TXL VRQW DFFHVVLEOHV SDU 
O¶LQWHUPpGLDLUH GH O
LQWHUIDFH © FRPSRQHQW ª &HWWH LQWHUIDFH UHSUpVHQWH XQ PR\HQ G¶DFFpGHU j 
VHV SRUWV GH FRQQH[LRQ HQWUpHVVRUWLHV HW LQWHUDJLU DYHF VHV GLIIpUHQWV VHUYLFHV RX © IDFHWWHV ª 
)LJXUH  &KDTXH IDFHWWH GX FRPSRVDQW FRUUHVSRQG j XQH WkFKH SDUWLFXOLqUH FDSDEOH GH 
IRXUQLU OHV VRUWLHV GpVLUpHV j SDUWLHV GHV HQWUpHV IRXUQLHV WHO TXH OH FDOFXO GX MDFRELHQ  




)LJXUH  /¶LQWHUIDFH SULQFLSDOH © FRPSRQHQW ª GH O¶,&$U 
,,, /HV IDFHWWHV GH O¶,&$U  
3OXVLHXUV VHUYLFHV SHXYHQW rWUH GLVSRQLEOHV GDQV OH FRPSRVDQW © PXOWLIDFHWWHV ª 
FRPPH OH VHUYLFH G¶RSWLPLVDWLRQ >'(/ 00@ HW OH VHUYLFH GH VLPXODWLRQ G\QDPLTXH >'2 
010@ )LJXUH  '¶DXWUHV VHUYLFHV SHXYHQW rWUH DMRXWpV VHORQ O¶pYROXWLRQ GHV EHVRLQV FRPPH 
SDU H[HPSOH SRXU UpDOLVHU GHV VWUDWpJLHV GH FRQWU{OH FRPPDQGH GX GLDJQRVWLF RX GX 
GLPHQVLRQQHPHQW JUkFH j O
H[WHQVLELOLWp GH OD QRUPH ,&$U HW OD PRGXODULWp GH VHV IDFHWWHV  
 
)LJXUH  /H SULQFLSH © PXOWLIDFHWWHV ª GH O¶,&$U 
&HV VHUYLFHV SHXYHQW rWUH H[SORLWpV YLD OHXUV IDFHWWHV FRUUHVSRQGDQWHV $ WLWUH 
G
H[HPSOH OH VHUYLFH G
RSWLPLVDWLRQ PHW HQ °XYUH SOXVLHXUV IDFHWWHV FRPPH OH FDOFXO VWDWLTXH 
GX PRGqOH © PRGHO VROYHU ª HW OH FDOFXO GH MDFRELHQ 
3RXU UpSRQGUH DX[ EHVRLQV GH PRGpOLVDWLRQ G\QDPLTXHV GH SOXVLHXUV V\VWqPHV 
SK\VLTXHV GHV IDFHWWHV GH VLPXODWLRQ G\QDPLTXH RQW pWp GpILQLHV GDQV OHV VSpFLILFDWLRQV GH 
O¶,&$U &HV IDFHWWHV VRQW )LJXUH 0   
 /D IDFHWWH 2'(  SRXU OD GHVFULSWLRQ GHV V\VWqPHV G¶pTXDWLRQV GLIIpUHQWLHOOHV 
H[SOLFLWHV GLVFUHWV FRQWLQXV HW K\EULGHV 
 /D IDFHWWH '$(  SRXU OHV PrPHV V\VWqPH TXH SUpFpGHPPHQW PDLV GpFULWV VRXV XQH 
IRUPH LPSOLFLWH &HWWH IDFHWWH HVW GpYHORSSpH GDQV OH FDGUH GH OD WKqVH G¶$ELU 
5H]JXL >5(= 01@  
 /D IDFHWWH GH &RVLPXODWLRQ SRXU HQFDSVXOHU HW SLORWHU GHV VLPXODWHXUV ,O HVW 
SRVVLEOH GH IRUPDOLVHU pJDOHPHQW OHV DOJRULWKPHV GH V\QFKURQLVDWLRQ PDLV FHV 
WUDYDX[ QH VRQW SDV HQFRUH SUpYXV  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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)DFHWWH GH VLPXODWLRQ 
G\QDPLTXH WLPH6LPXODWLRQ
3DUWLH FRPPXQH
)DFHWWH 2'( )DFHWWH '$( )DFHWWH &RVLPXODWLRQ
&RQWLQX 'LVFUHW &RQWLQX 'LVFUHW $FWHXU 2UFKHVWUDWHXU
 
)LJXUH 0 /HV IDFHWWHV G\QDPLTXHV SRXYDQW rWUH FRQWHQXHV GDQV XQ ,&$U HW OHXU KLpUDUFKLH OHV 
IRQFWLRQQDOLWpV HQ URXJH QH VRQW SDV HQFRUH LQWpJUpHV 
 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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,,, /HV SOXJLQV HW OHV SOXJRXWV DXWRXU GX VWDQGDUG ,&$U 
2Q VXSSRVH TX¶RQ YHXW UpDOLVHU OD PRGpOLVDWLRQ ILQH GX V\VWqPH GH 35(',6 HQ VXLYDQW 
OD SURFpGXUH VXLYDQWH  LPSRUWHU XQ PRGqOH LVVX GH &20),( GDQV '\PROD HW OH FRXSOHU DX 
PRGqOH GH OD 90& GpYHORSSp HQ PRGHOLFD HW GpWDLOOp SUpFpGHPPHQW /¶HQVHPEOH VHUD HQVXLWH 
LPSRUWp GDQV 0DWODE 6LPXOLQN DILQ GH WHVWHU GLIIpUHQWHV VWUDWpJLHV GH FRQWU{OH FRPPDQGH HW OH 
FRXSOHU j XQ PRGqOH G¶RFFXSDQW GpYHORSSp HQ %UDKPV )LJXUH 1 $ILQ GH IDFLOLWHU OD 
UpDOLVDWLRQ GH FH FDV WHVW XQH DUFKLWHFWXUH ORJLFLHOOH GRLW rWUH PLVH HQ SODFH HW GLYHUV SOXJLQV 
HW SOXJRXWV GX FRPSRVDQW ,&$U GRLYHQW rWUH GpYHORSSpV ,O V¶DJLW GRQF GH GLVSRVHU GX SOXJ
RXW &20),( SOXJLQ '\PROD 3OXJRXW '\PROD 3OXJLQ 0DWODE HW 3OXJRXW %UDKPV  
1RXV GpWDLOORQV PDLQWHQDQW OHV GpYHORSSHPHQWV HW O¶XWLOLVDWLRQ GH FHV SOXJLQV HW SOXJ














)LJXUH 1 ([HPSOH G¶XWLOLVDWLRQ GHV SOXJLQV HW GHV SOXJRXWV GH O¶,&$U  UpDOLVDWLRQ G¶XQ SURFHVVXV 
GH VLPXODWLRQ FRPSOHW DSSOLTXp j OD SODWHIRUPH 35(',6 
,,,1 /HV SOXJLQV GX VWDQGDUG ,&$U 
,,,11 *pQpUDOLWpV VXU OD PLVH HQ °XYUH 
,,,111 /HV SULQFLSDOHV IRQFWLRQQDOLWpV GX SOXJLQ 
8Q SOXJLQ GRLW SULQFLSDOHPHQW DVVXUHU OHV IRQFWLRQQDOLWpV VXLYDQWHV )LJXUH  
P /¶DGDSWDWLRQ V\QWD[LTXH GHV LQWHUIDFHV GH FRPPXQLFDWLRQV  pWDSH QpFHVVDLUH SRXU 
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&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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VHFRQG FRUUHVSRQGDQW j OD 6)XQFWLRQ JpQpULTXH V¶DGDSWDQW DXWRPDWLTXHPHQW j O¶,&$U 
FKDUJp j LQVpUHU VLPSOHPHQW GDQV 6LPXOLQN  
$ OD VLPXODWLRQ OD 6IRQFWLRQ YD MRXHU OH U{OH G¶LQWHUPpGLDLUH HQWUH OH FRPSRVDQW ,&$U 
HW OH VROYHXU GH 6LPXOLQN HW YD SHUPHWWUH j FKDTXH pWDSH HW j FKDTXH UHTXrWH $QQH[H  
O¶H[pFXWLRQ GH O¶LQWHUIDFH FRUUHVSRQGDQWH GH O¶,&$U FI FKDSLWUH  GH PDQLqUH FRPSOqWHPHQW 
WUDQVSDUHQWH SRXU O¶XWLOLVDWHXU 
/H 3OXJLQ DLQVL TXH OHV pOpPHQWV QpFHVVDLUHV j VRQ H[pFXWLRQ VRQW GLVSRQLEOHV HQ 
WpOpFKDUJHPHQW VXU OH VLWH 'LPRFRGH >:(%B30$7@ /H WXWRULDO IRXUQL SHUPHW OD SULVH HQ 
PDLQ GX SURJUDPPH >6,0 010@  
,,,1 /H SOXJLQ GH O¶,&$U YHUV '\PROD  
/H SOXJLQ '\PROD FRQVLVWH j LPSRUWHU XQ FRPSRVDQW ORJLFLHO ,&$U HW j O¶XWLOLVHU HQ 
WDQW TXH PRGqOH 0RGHOLFD SRXYDQW rWUH FRQQHFWp j G¶DXWUHV PRGqOHV HW VLPXOp GDQV FHW 







)LJXUH  /H SOXJLQ '\PROD 
3RXU SRXYRLU LPSRUWHU GDQV XQ HQYLURQQHPHQW 0RGHOLFD GHV PRGqOHV GpFULWV GDQV XQ 
DXWUH ODQJDJH & RX -$9$ LO HVW SRVVLEOH G¶XWLOLVHU OD IRQFWLRQQDOLWp © H[WHUQDO ª >63(& 
010@  
$LQVL O¶LQWHUIDoDJH HQWUH OH FRPSRVDQW ,&$U HQ -DYD HW XQ PRGqOH 0RGHOLFD SHXW rWUH 
UpDOLVp HQ SDVVDQW SDU OHV IRQFWLRQV © H[WHUQHV ª HQ -DYD >6-2 00D@ >2/6 00@ &HWWH 
VROXWLRQ SDVVH HQ UpDOLWp SDU XQ FRGH & JpQpUp DXWRPDWLTXHPHQW SRXU V¶LQWHUIDFHU DYHF OH FRGH 
-DYD >6-2 00E@ (Q YXH GH UpGXLUH OHV ULVTXHV OLpV j O¶LQWHUIDoDJH DXWRPDWLTXH &!-DYD 
QRXV DYRQV SUpIpUp WUDYDLOOHU QRXV PrPH HQ ODQJDJH & /H SOXJLQ UpDOLVp VH FKDUJHUD DORUV GX 













)LJXUH  /HV pWDSHV GX SOXJLQ '\PROD 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
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/D UpDOLVDWLRQ GH FH SOXJLQ VH GpFRPSRVH HQ WURLV SULQFLSDOHV SDUWLHV $QQH[H  
 /¶LQWHUIDoDJH HQWUH OHV ODQJDJHV -DYD HW & YLD OD -1,  
 /¶LQWHUIDFH HQWUH OHV ODQJDJHV & HW 0RGHOLFD YLD OD IRQFWLRQQDOLWp © H[WHUQDO ª 
 8Q RXWLO GH JpQpUDWLRQ DXWRPDWLTXH GX FRGH 0RGHOLFD VSpFLILTXH j FKDTXH ,&$U 
SHUPHWWDQW GH VSpFLILHU H[SOLFLWHPHQW OH QRP HW QRPEUH GHV SRUWV )LJXUH  &H 
SURJUDPPH VHUD H[pFXWp SDU O¶XWLOLVDWHXU SRXU FKDTXH QRXYHO ,&$U 
3DFNDJH GHV IRQFWLRQV H[WHUQHV
 
)LJXUH  ([HPSOH GX FRGH 0RGHOLFD DXWRPDWLTXHPHQW JpQpUp ,&$U 2'( GH &20),( 
,,, /HV SOXJRXWV YHUV OH VWDQGDUG ,&$U 
,,,1 *pQpUDOLWpV 
8Q SOXJRXW GH FRPSRVDQW ,&$U HVW XQ SURJUDPPH LQIRUPDWLTXH GRQW OD PLVH HQ SODFH 
SDVVH pJDOHPHQW SDU OHV WURLV SKDVHV GH GpYHORSSHPHQW GpSORLHPHQW HW XWLOLVDWLRQ ,O HVW 
JpQpUDOHPHQW UpDOLVp HQ -DYD ODQJDJH GH GpYHORSSHPHQW GH O¶,&$U TXL VH EDVH VXU OH NLW GH 
GpYHORSSHPHQW IRXUQL DYHF O¶,&$U SRXU \ LPSOpPHQWHU XQH IDFHWWH HW XQ VHUYLFH GRQQp &H 
GpYHORSSHPHQW FRQVLVWH j GpILQLU j SDUWLU GHV YDULDEOHV G¶XQ PRGqOH PRGqOH VHXO RX PRGqOH 
VROYHXU LVVX G¶XQ RXWLO GRQQp OHV HQWUpHVVRUWLHV GH O¶,&$U SRUWV GH FRQQH[LRQV HW 
FRPSOpWHU OHV LQWHUIDFHV GX FRPSRVDQW SDU OHV pTXDWLRQV RX OHV $3, FRUUHVSRQGDQWHV GX 
PRGqOH j H[SRUWHU  
/¶pWDSH G¶DGDSWDWLRQ GHV LQWHUIDFHV HQWUH OH PRGqOH HW OH FRPSRVDQW ,&$U SHXW 
QpFHVVLWHU XQH DGDSWDWLRQ VpPDQWLTXH PRGLILFDWLRQ GH IRUPDOLVPH SDU H[HPSOH HQ SOXV GH 
O¶DGDSWDWLRQ V\QWD[LTXH FODVVLTXH &HWWH pWDSH LQWHUYLHQW SRXU SHUPHWWUH GH GpFULUH OH PRGqOH 
GDQV OH IRUPDOLVPH LPSRVp SDU OD IDFHWWH GH O¶,&$U HQ TXHVWLRQ 2'( '$( TXDQG LO HVW 
GLIIpUHQW GH FHOXL GH VRQ RULJLQH HW QpFHVVLWH XQ WUDLWHPHQW EHDXFRXS SOXV FRQVpTXHQW TXH 
O¶DGDSWDWLRQ V\QWD[LTXH HJ '$( YHUV 2'( >9(5 01@  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
 11 
$ O¶LVVX GH VRQ H[pFXWLRQ FH SURJUDPPH SHUPHW GH JpQpUHU XQ FRPSRVDQW ORJLFLHO 
,&$U LQGpSHQGDQW GH VRQ RXWLO G¶RULJLQH HW SHXW rWUH XWLOLVp GDQV SOXVLHXUV DXWUHV RXWLOV JUkFH 
DX[ SOXJLQV PLV HQ SODFH  
,,, /H SOXJRXW 0RGHOLFD 
&H SOXJRXW D pWp UpDOLVp SDU )UDQFN 9HUGLqUH ,QJpQLHXU GH UHFKHUFKH DX *(/DE R 
GHX[ DOWHUQDWLYHV RQW pWp WHVWpHV GLUHFWHPHQW j SDUWLU GX ODQJDJH 0RGHOLFD RX YLD XQ 
FRPSRVDQW GH VLPXODWLRQ )0,  
/D SUHPLqUH SHUVSHFWLYH FRQVLVWH j H[SORLWHU OD FDSDFLWp GH SOXVLHXUV RXWLOV j JpQpUHU 
XQ FRPSRVDQW )0, SRXU O¶HQFDSVXOHU GDQV XQ FRPSRVDQW ,&$U ,O V¶DJLW XQLTXHPHQW G¶XQH 
DGDSWDWLRQ V\QWD[LTXH PrPH IRUPDOLVPH 2'( GHV SRUWV HW GHV LQWHUIDFHV HQWUH OHV GHX[ 
FRPSRVDQWV ,O HVW GRQF LQGLVSHQVDEOH GH SDVVHU SDU OD -1, SRXU DVVXUHU OD FRPPXQLFDWLRQ 
HQWUH OHV GHX[ ODQJDJHV & GHV )0, HW MDYD GHV ,&$U &HWWH VROXWLRQ IDLW SHUGUH j O¶,&$U VHV 
DYDQWDJHV GH SRUWDELOLWp j FDXVH GX )0, TX¶LO HPEDUTXH 
/D GHX[LqPH PpWKRGH V¶DSSXLH VXU OH SURJUDPPH RSHQ VRXUFH -0RGHOLFD /H SULQFLSH 
GH FH SOXJRXW FRQVLVWH j LQWHUYHQLU DX QLYHDX GX SURFHVVXV GH WUDQVIRUPDWLRQ HIIHFWXp SDU OH 
FRPSLODWHXU PRGHOLFD j O¶pWDSH GH JpQpUDWLRQ HW XQH IRLV TXH O¶DQDO\VH GX FRGH HVW HIIHFWXpH 
>$.(6 00@ SRXU PRGLILHU OH FRGH j JpQpUHU 8Q FRGH -DYD VHUD DLQVL JpQpUp j OD SODFH GX 
FRGH & FODVVLTXH )LJXUH  3RXU FUpHU XQ FRPSRVDQW ORJLFLHO LPSOpPHQWDQW OD IDFHWWH 2'( 
FH FRGH HVW DGDSWp V\QWD[LTXHPHQW HW VpPDQWLTXHPHQW DX VWDQGDUG ,&$U >9(5 01@ 











)LJXUH  /H SULQFLSH GX SOXJRXW G¶XQ PRGqOH 0RGHOLFD YLD -0RGHOLFD 
$LQVL QRXV GLVSRVRQV G¶XQ RXWLO QRXV SHUPHWWDQW G¶H[SORLWHU GHV PRGqOHV 0RGHOLFD 
GDQV G¶DXWUHV HQYLURQQHPHQWV WHOV TXH 0DWODE6LPXOLQN YLD OHV FRPSRVDQWV ORJLFLHOV ,&$U 
,,, /H SOXJRXW GH %UDKPV 
/¶RXWLO %UDKPV QH SHUPHW SDV XQH VpSDUDWLRQ HQWUH OH PRGqOH HW VRQ VROYHXU 0DFKLQH 
YLUWXHOOH FDU VHV PRGqOHV PXOWLDJHQWV QpFHVVLWHQW XQ WUDLWHPHQW SDUWLFXOLHU 6HXO XQ 
FRPSRVDQWVLPXODWHXU OD IDFHWWH GH FRVLPXODWLRQ SHXW rWUH FRQVWUXLW j SDUWLU GH %UDKPV  
(Q RXWUH %UDKPV SRVVqGH O¶DYDQWDJH G¶RIIULU GHV $3, HQ -DYD SHUPHWWDQW GH SLORWHU VD 
PDFKLQH YLUWXHOOH O¶pTXLYDOHQW G¶XQ VROYHXU 'RQF O¶pWDSH SULQFLSDOH GX GpYHORSSHPHQW GH FH 
SOXJRXW FRQVLVWH j O¶DGDSWDWLRQ V\QWD[LTXH HQWUH OHV LQWHUIDFHV GH O¶,&$U HW OHV $3, 
FRUUHVSRQGDQWHV GH %UDKPV )LJXUH   

















)LJXUH  /H SULQFLSH GX SOXJRXW GH %UDKPV 
,,, /H SOXJRXW GHSXLV &20),( 
/D VSpFLILFLWp GH FH SOXJRXW GpWDLOOp HQ DQQH[H $QQH[H  >*$$ 01@ HVW OD 
SRVVLELOLWp G¶LPSOpPHQWHU SOXVLHXUV W\SHV GH IDFHWWHV VHORQ OHV REMHFWLIV G¶XWLOLVDWLRQ GX 
FRPSRVDQW 2'( FRQWLQX HW GLVFUqWH HW IDFHWWH GH FRVLPXODWLRQ 3OXVLHXUV YHUVLRQV GX 
V\VWqPH G¶pWDWV SHXYHQW rWUH UHFRQVWUXLWHV SRXU DOLPHQWHU OHV GLIIpUHQWHV LQWHUIDFHV GH O¶,&$U 
6\V  HW 6\V  GX FKDSLWUH  8QH DGDSWDWLRQ VpPDQWLTXH HVW GRQF QpFHVVDLUH SRXU DVVXUHU 
XQH FRPSDWLELOLWp GHV IRUPDOLVPHV GH GHVFULSWLRQ 8Q H[HPSOH G¶DGDSWDWLRQ DX IRUPDOLVPH 
2'( HVW GpWDLOOp GDQV OH FKDSLWUH  
,,, /LPLWHV HW SHUVSHFWLYHV G¶DPpOLRUDWLRQV GHV SOXJLQV HW GHV SOXJRXWV 
3OXVLHXUV SOXJLQV HW SOXJRXWV GH OD QRUPH ,&$U RQW pWp GpYHORSSpV &HUWDLQV RQW pWp 
GpWDLOOpV GDQV FH FKDSLWUH FDU HQ OLHQ DYHF GHV DSSOLFDWLIV pWXGLpV GDQV FHWWH WKqVH HW G¶DXWUHV 
PRLQV FRPPH  XQ SOXJRXW GHSXLV O¶HQYLURQQHPHQW &$'(6 >'(/ 00@ RX OH SOXJLQ GDQV 
7516<6 $QQH[H 10 RX HQFRUH OH SOXJLQ 9+'/$06 >5(= 011@ )LJXUH « '¶DXWUHV 
VRQW HQ SHUVSHFWLYHV FRPPH XQ SOXJRXW GHSXLV 7516<6 RX pJDOHPHQW XQ SOXJLQ YHUV 
O¶HQYLURQQHPHQW GH FRVLPXODWLRQ %&97% SRXU SRXYRLU SURILWHU GHV GpYHORSSHPHQWV UpDOLVpV 
GDQV FHWWH SODWHIRUPH &HV WUDYDX[ RQW SRXU REMHFWLIV GH GpYHORSSHU HW G¶HQULFKLU OH EXV j 
FRPSRVDQWV ORJLFLHOV DILQ GH FRXYULU OH PD[LPXP G¶RXWLOV HW PLHX[ YDORULVHU FHWWH DSSURFKH 
G¶LQWHURSpUDELOLWp  


































)LJXUH  /H EXV j FRPSRVDQW ORJLFLHO GpYHORSSp DXWRXU GH O¶,&$U >'(/ 01&@ 
0DOJUp SOXVLHXUV GpYHORSSHPHQWV FHUWDLQHV OLPLWHV VRQW UHSpUpHV GDQV FHV 
SURJUDPPHV j GLIIpUHQWHV SKDVHV  
 $X QLYHDX GH OD SKDVH GH GpYHORSSHPHQW   3RXU SOXVLHXUV GH FHV SOXJLQV HW SOXJ
RXWV FHUWDLQHV IDFHWWHV XQLTXHPHQW RQW pWp GpYHORSSpHV VHORQ OHV EHVRLQV GHV FDV WHVWV 
VpOHFWLRQQpV FKDSLWUH  '¶DXWUHV IDFHWWHV QH VRQW SDV HQFRUH WUDLWpHV RX SDUIRLV VLPSOHPHQW 
LPSRVVLEOHV j UpDOLVHU OLPLWDWLRQV GHV RXWLOV  3RXU XQ VHXO RXWLO RQ SHXW DYRLU GLIIpUHQWV 
SURJUDPPHV GH SOXJLQ HW GH SOXJRXW VSpFLILTXHV j FKDTXH IDFHWWH ,O HVW GRQF QpFHVVDLUH 
G¶DXWRPDWLVHU OD VpOHFWLRQ GX SURJUDPPH j XWLOLVHU VHORQ OH W\SH GX FRPSRVDQW  
 $X QLYHDX GH OD SKDVH GH GpSORLHPHQW  %LHQ TXH FHUWDLQV SOXJLQV HW SOXJRXWV 
VRLHQW UHQGX DXWRQRPHV HW IDFLOHPHQW © GpSOR\DEOHV ª FKH] OHV XWLOLVDWHXUV FRPPH 7516<6 
HW 0DWODE GLVSRQLEOHV VXU OH VLWH FROODERUDWLI ',02&2'( >:(%B',0@ G¶DXWUHV OH VRQW 
PRLQV &H WUDYDLO G¶DPpOLRUDWLRQ HVW SUpYX GDQV XQH SKDVH SOXV DYDQFpH G¶LQGXVWULDOLVDWLRQ GHV 
RXWLOV SDU OD VRFLpWp 9HVWD6\VWHP YDORULVDQW HQ SDUWLFXOLHU OH IUDPHZRUN &$'(6 
>:(%B9(6@ 2Q V¶HVW HVVHQWLHOOHPHQW IRFDOLVp GDQV FH WUDYDLO j PRQWUHU OD IDLVDELOLWp GH 
FHWWH WHFKQLTXH HW O¶LQWpUrW GH O¶DSSURFKH DGRSWpH  
 $X QLYHDX GH OD SKDVH G¶XWLOLVDWLRQ   OD JpQpUDWLRQ DXWRPDWLTXH GHV PRGqOHV HW OD 
FUpDWLRQ DXWRPDWLTXH GHV FRPSRVDQWV ORJLFLHOV UHVWHQW SDUWLHOOHPHQW WUDLWpHV GDQV FHUWDLQV 
SOXJLQV HW SOXJRXWV 2Q SHXW FLWHU OH PDQTXH G¶DXWRPDWLVDWLRQ ORUV GH O¶DGDSWDWLRQ GHV SRUWV 
HQWUH O¶,&$U HW OH 7\SH 7516<6 OD QRQ SULVH HQ FRPSWH GH FHUWDLQV FDV VSpFLDX[ GDQV 
&20),( ]RQH PLWR\HQQH FRQWDFW GLUHFW DYHF OH VRO« &HV SUREOqPHV SHXYHQW rWUH 
IDFLOHPHQW WUDLWpV HW FRUULJpV  (Q RXWUH GHV SUREOqPHV GH PpPRLUH ORUV GH O¶XWLOLVDWLRQ GHV 
FRPSRVDQWV RQW pWp GpWHFWpV DLQVL TXH FHUWDLQHV GpJUDGDWLRQV GHV SHUIRUPDQFHV GH FDOFXO 
LQGXLW HQ SDUWLFXOLHU SDU OHV SDVVDJHV &-DYD &HV RXWLOV VHURQW H[SORLWpV HVVHQWLHOOHPHQW SRXU 
OD YDOLGDWLRQ HW OD YpULILFDWLRQ GHV FKRL[ GH OD SKDVH GH FRQFHSWLRQ HW OHV SHUIRUPDQFHV GH FHWWH 
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
 11 
WHFKQLTXH \ UHVWHQW DLQVL DFFHSWDEOHV FRPSWH WHQX GHV DXWUHV DYDQWDJHV TX¶HOOH DSSRUWH HQ 
WHUPH G¶LQWHURSpUDELOLWp  
&KDSLWUH  /HV DSSURFKHV GH PRGpOLVDWLRQ V\VWqPH DSSOLFDWLRQ DX[ V\VWqPHV GH 35(',6 
 
 11 
,,, 6\QWKqVH VXU OD FRPSOpPHQWDULWp GHV GHX[ DSSURFKHV G¶LQWHURSpUDELOLWp 
/D WHFKQLTXH VH EDVDQW VXU XQ VWDQGDUG GH FRPSRVDQW ORJLFLHO V¶DYqUH DLQVL XQH 
VROXWLRQ SHUWLQHQWH SHUPHWWDQW GH GpSDVVHU OHV SULQFLSDOHV OLPLWHV GX ODQJDJH 0RGHOLFD /HV 
SUREOqPHV WKpRULTXHV WHFKQLTXHV HW SUDWLTXHV GH FH ODQJDJH SHXYHQW rWUH UpVROXV JUkFH j OD 
QRWLRQ GH SOXJLQ YHUV FH ODQJDJH ,O FRQVWLWXH DLQVL XQH H[WHQVLRQ GX ODQJDJH HW OXL DSSRUWH 
GHV FDSDFLWpV VXSSOpPHQWDLUHV HQ WHUPH GH PRGpOLVDWLRQ HW GH VLPXODWLRQ GLIIpUHQFHV ILQLV 
PXOWLDJHQWV 'HV QRXYHDX[ PRGqOHV HW VLPXODWHXUV SHXYHQW rWUH LQWURGXLWV IDFLOHPHQW GH 
PDQLqUH DXWRPDWLTXH HW UREXVWH FH TXL SHUPHW O¶DPpOLRUDWLRQ GHV FDSDFLWpV G¶LQWHURSpUDELOLWp 
HW G¶DFFXHLO GH FRPSRVDQWV H[WHUQHV 
&HWWH WHFKQLTXH Q¶HVW LQWpUHVVDQWH TXH VL GDQV O¶DXWUH VHQV SOXVLHXUV SOXJRXWV GH 
GLYHUV RXWLOV HW ODQJDJHV VRQW GpYHORSSpV GH PDQLqUH j FRQVWUXLUH XQ EXV j FRPSRVDQW 
ORJLFLHOV &¶HVW GDQV FHW REMHFWLI TXH SOXVLHXUV SOXJRXWV RQW pWp UpDOLVpV HW GRLW FRQWLQXHU GH 
V¶pWHQGUH DYHF OD PLVH j GLVSRVLWLRQ GHV QRUPHV HW GH WXWRULDX[ GH PLVH HQ °XYUH   
,O HVW HQ PrPH WHPSV LQWpUHVVDQW GH SRXYRLU SURILWHU GHV IDFLOLWpV HW GHV FDSDFLWpV GH 
PRGpOLVDWLRQ GH FH ODQJDJH HQ H[SRUWDQW FHV PRGqOHV YHUV G¶DXWUHV RXWLOV SRXU GpSDVVHU OHXUV 
OLPLWHV *UkFH DX SOXJRXW 0RGHOLFD LO GHYLHQW GRQF SRVVLEOH G¶H[SRUWHU IDFLOHPHQW FHV 
PRGqOHV /H PRGqOH 0RGHOLFD HQFDSVXOp GDQV XQ FRPSRVDQW ORJLFLHO JDJQH DLQVL HQ 
DXWRQRPLH HW HQ SRUWDELOLWp OXL RIIUDQW OD SRVVLELOLWp G¶XWLOLVDWLRQ GDQV G¶DXWUHV RXWLOV R GHV 
SOXJLQV RQW pWp GpYHORSSpV '¶R OD FRPSOpPHQWDULWp HQWUH OHV GHX[ FRQFHSWV &H PRGqOH SHXW 
rWUH DXVVL WUDQVIRUPp HQ XQ VHUYLFH ZHE HW XWLOLVp j GLVWDQFH >'(/ 01@  
*UkFH DX FRQFHSW GH SOXJLQ XQ FRPSRVDQW ORJLFLHO LVVX G¶XQ DXWUH RXWLO HQFDSVXODQW 
VHV FRQQDLVVDQFHV GH PRGpOLVDWLRQ HW VHV FDSDFLWpV GH FDOFXO SHXW rWUH LPSRUWp GDQV 0RGHOLFD 
SRXU OH FRPSOpWHU &HWWH FRPSOpPHQWDULWp HVW QRQ VHXOHPHQW PDWpULHOOH PDLV DXVVL 
FRQFHSWXHOOH 8Q PRGqOH ERLWH QRLUH FRPSRVDQW SHXW rWUH FRXSOp j XQ PRGqOH ERLWH EODQFKH 
0RGHOLFD IRUPDQW DLQVL XQ PRGqOH ERvWH JULVH >-21 00@ /H PRGqOH © JULV ª H[SRVH 
FHUWDLQHV SDUWLHV GH VHV pTXDWLRQV FH TX¶RQ YHXW PRQWHU HW pFOLSVHQW G¶DXWUHV FRQILGHQWLHOOHV 
RX QRQ GLVSRQLEOHV  
8Q FRPSRVDQW ORJLFLHO SHXW rWUH JpQpUp j SDUWLU GH FHWWH ERLWH JULVH JUkFH DX SOXJRXW 
0RGHOLFD SRXU JpQpUHU XQ FRPSRVDQW ORJLFLHO FRPSRVLWH )LJXUH 0 SRXYDQW rWUH LPSRUWp 







)LJXUH 0 /H SULQFLSH GH FRPSRVDQW FRPSRVLWH 




'DQV FH FKDSLWUH QRXV DYRQV pWXGLp HQ DSSOLFDWLRQ j GHV FDV WHVW WLUpV GX EkWLPHQW 
35(',6 O¶LQWpUrW G¶XQH DSSURFKH GH PRGpOLVDWLRQ V\VWqPH VH EDVDQW VXU OH ODQJDJH PXWL
SK\VLTXH pPHUJHDQW 0RGHOLFD /HV FDUDFWpULVWLTXHV GH FH ODQJDJH DLQVL TXH OHV OLPLWHV GH FHWWH 
WHFKQLTXH RQW pWp pYRTXpHV  
8QH DXWUH DSSURFKH ERLWH QRLUH VH EDVDQW VXU OH VWDQGDUG ,&$U GH FRPSRVDQW ORJLFLHO D 
pWp pJDOHPHQW SURSRVpH SRXU FRPSOpWHU OD SUHPLqUH DSSURFKH /¶H[SORLWDWLRQ GH FHWWH 
DSSURFKH D SRXU YRFDWLRQ O¶DPpOLRUDWLRQ GHV FDSDFLWpV GH PRGpOLVDWLRQ VLPXODWLRQ HW 
LQWHURSpUDELOLWp GX ODQJDJH 0RGHOLFD HW GH VHV HQYLURQQHPHQWV '\PROD VSpFLILTXHPHQW 
'HX[ SULQFLSDX[ FRQFHSWV GpULYHQW GH FHWWH DSSURFKH  OHV SOXJLQV HW OHV SOXJRXWV TXH QRXV 
DYRQV GpILQLV HW GpWDLOOpV j WUDYHUV GHV H[HPSOHV GH GpYHORSSHPHQWV 
%LHQ TXH SOXVLHXUV H[HPSOHV GH SOXJLQV HW GH SOXJRXWV DLHQW pWp GpWDLOOpV GDQV FH 
FKDSLWUH QRXV Q¶DYRQV SDV LOOXVWUp HQ DSSOLFDWLRQ j GHV H[HPSOHV FRQFUHWV OHXUV XWLOLWpV HW OHXUV 
DSSRUWV j O¶DSSURFKH FODVVLTXH GH PRGpOLVDWLRQ ERLWH EODQFKH 'DQV OH FKDSLWUH VXLYDQW GHV FDV 
WHVWV VHURQW pWXGLpV SRXU LOOXVWUHU O¶DSSURFKH SDU FRPSRVDQW ORJLFLHO HW OH VWDQGDUG ,&$U HQ 
DSSOLFDWLRQ DX EkWLPHQW 
1RXV DYRQV GDQV FH FKDSLWUH GpFULWV OHV GpYHORSSHPHQWV UpDOLVpV SRXU OD PLVH HQ 
°XYUH GH FHUWDLQV SOXJLQV HW SOXJRXWV G¶XQ SRLQW GH YXH H[WpULHXU VDQV HQWUHU GDQV OHV GpWDLOV 
GHV VpPDQWLTXHV GHV LQWHUIDFHV GH FRPPXQLFDWLRQV HW GH IRUPDOLVDWLRQ GHV SRUWV GH 
FRQQH[LRQV &HV GLYHUV SRLQWV VHURQW DERUGpV GDQV OH FKDSLWUH VXLYDQW R LOV VHURQW pWXGLpV 
SRXU GHV H[HPSOHV VSpFLILTXHV HW JpQpUDOLVpV SRXU FRXYULU SOXVLHXUV FDV 3RXU GRQQHU XQH 
YLVLRQ GH O¶,&$U VHV FDUDFWpULVWLTXHV HW VHV FDSDFLWpV LO HVW LQGLVSHQVDEOH G¶DERUGHU OHV GpWDLOV 
WHFKQLTXHV GH OD VWUXFWXUH GH O¶,&$U HW OHV GpWDLOV HQ WHUPH GH IDFHWWHV HW GH SRUWV GH 
FRQQH[LRQV  















&KDSLWUH    
 
/D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV 
KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
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&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 




'DQV OH FKDSLWUH SUpFqGHQW RQ V¶HVW LQWpUHVVp j OD PRGpOLVDWLRQ GHV V\VWqPHV 
KpWpURJqQHV HW OHV PR\HQV PLV HQ °XYUH SRXU DVVXUHU XQH PRGpOLVDWLRQ FRPSOqWH GX EkWLPHQW 
WHQDQW FRPSWH GHV SDUWLFXODULWpV GH FKDFXQ GH VHV DFWHXUV j WUDYHUV GHX[ VROXWLRQV 
FRPSOpPHQWDLUHV  OD SUHPLqUH VH EDVH VXU XQH DSSURFKH ERLWH EODQFKH XWLOLVDQW SULQFLSDOHPHQW 
OH ODQJDJH 0RGHOLFD HW OD VHFRQGH VH EDVH VXU XQH DSSURFKH ERLWH QRLUH VXU OH FRQFHSW GH 
FRPSRVDQWV ORJLFLHOV 
'DQV FH FKDSLWUH RQ YD VH IRFDOLVHU VXU O¶DSSURFKH EDVpH VXU OH VWDQGDUG ,&$U GH 
FRPSRVDQW ORJLFLHO 2Q YD SURFpGHU j WUDYHUV GHV FDV G¶DSSOLFDWLRQ FRQFUHWV j O¶pWXGH GHV 
IRQFWLRQQDOLWpV HW GHV LQWHUIDFHV GHYDQW rWUH LPSOpPHQWpHV GDQV FHV FRPSRVDQWV JpQpULTXHV 
/H FRPSRVDQW VH GRLW GH SRXYRLU HQFDSVXOHU SOXVLHXUV W\SHV GH PRGqOHV HW G¶DVVXUHU XQH 
VLPXODWLRQ HIILFDFH GX V\VWqPH GDQV VRQ HQVHPEOH HW XQH ERQQH JHVWLRQ GH O¶KpWpURJpQpLWp GH 
VHV FRPSRVDQWHV 
$ILQ G¶LGHQWLILHU HW GH VSpFLILHU FHV LQWHUIDFHV O¶RUFKHVWUDWLRQ GH FHV V\VWqPHV 
KpWpURJqQHV VHUD pWXGLpH VXU GHX[ QLYHDX[  
 $X QLYHDX GH O¶RUFKHVWUDWHXU RX OH VROYHXU DILQ G¶LGHQWLILHU GHV VWUDWpJLHV HIILFDFHV 
GH JHVWLRQ GH FHWWH KpWpURJpQpLWp HW FRQFOXUH VXU OHV LQWHUIDFHV GHV PRGqOHV 
PRGqOH VHXO RX PRGqOH HW VRQ VROYHXU  
 $X QLYHDX GHV PRGqOHV RUFKHVWUpV DILQ G¶LGHQWLILHU OD VpPDQWLTXH HW OD V\QWD[H GHV 
LQWHUIDFHV SHUPHWWDQW GH UpSRQGUH RX EHVRLQV GH PRGpOLVDWLRQ HW GH FHV 
VWUDWpJLHV G¶RUFKHVWUDWLRQ  
'HX[ SULQFLSDOHV WHFKQLTXHV G¶RUFKHVWUDWLRQ GHV V\VWqPHV K\EULGHV HW GH QDWXUHV 
GLVVHPEODEOHV VHURQW DERUGpHV OD VLPXODWLRQ K\EULGH j SDV YDULDEOH GDQV OD SUHPLqUH SDUWLH HW 
OD FRVLPXODWLRQ PXOWLFDGHQFHV © PXOWL UDWH ª GDQV OD GHX[LqPH /HV LQWpUrWV GH FHV 
WHFKQLTXHV GDQV OD JHVWLRQ GHV GLVSDULWpV GHV PRGqOHV VHURQW DLQVL PRQWUpV  
(Q SOXV GH FHW DVSHFW VFLHQWLILTXH GH FUpDWLRQ GHV LQWHUIDFHV GH FRPSRVDQW XQ DVSHFW 
WHFKQLTXH VHUD pJDOHPHQW pODERUp OH ORQJ GH FH FKDSLWUH ,O V¶DJLW GH O¶DUFKLWHFWXUH ORJLFLHOOH 
PLVH HQ SODFH SRXU IDFLOLWHU DXWRPDWLVHU HW JpQpUDOLVHU FHV VWUDWpJLHV G¶RUFKHVWUDWLRQ /H 
SURFHVVXV G¶H[SORLWDWLRQ GH FHUWDLQV SOXJLQV HW SOXJRXWV GpYHORSSpV FI FKDSLWUH  VHUD 
LOOXVWUp HQ DSSOLFDWLRQ DX[ H[HPSOHV WUDLWpV SRXU O¶DVSHFW VpPDQWLTXH  
1RXV DOORQV GRQF WUDLWHU GHV SUREOqPHV G¶LQWHURSpUDELOLWp GHV PRGqOHV HW GHV 
VLPXODWHXUV j WUDYHUV GHV FDV WHVW VSpFLILTXHV 0DLV OHV WHFKQLTXHV HW FRQFHSWV H[SORLWpV VHURQW 
JpQpUDOLVpV j GHV SOXV ODUJHV XWLOLVDWLRQV  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
,, /D VLPXODWLRQ j SDV YDULDEOH GHV V\VWqPHV K\EULGHV  
,,1 ,QWURGXFWLRQ 
'pILQLWLRQ GH OD VLPXODWLRQ j SDV YDULDEOH  
/D VLPXODWLRQ j SDV YDULDEOH HVW XQH WHFKQLTXH DGDSWpH SRXU OD VLPXODWLRQ GHV V\VWqPHV 
K\EULGHV 8Q V\VWqPH K\EULGH HVW XQ V\VWqPH FRQWHQDQW j OD IRLV GHV YDULDEOHV G
pWDW FRQWLQXHV 
HW GHV YDULDEOHV GLVFRQWLQXHV RXHW GHV pYpQHPHQWV (Q HIIHW XQH VLPXODWLRQ HIILFDFH GH FH 
W\SH GH V\VWqPH GHYUDLW JDUDQWLU XQ FRPSURPLV HQWUH OH WHPSV GH FDOFXO HW OD SUpFLVLRQ HW 
GHYUDLW rWUH FDSDEOH GH JpUHU OHV GLYHUVHV GLVFRQWLQXLWpV WRXW HQ DVVXUDQW OD FRQWLQXLWp GHV 
YDULDEOHV G
pWDW SRXU FKDTXH FKDQJHPHQW G
pWDW GHV YDULDEOHV GLVFUqWHV >'2 010@ $LQVL SRXU 
DPpOLRUHU OHV SHUIRUPDQFHV GH OD VLPXODWLRQ VDQV HIIHFWXHU GH QRPEUHX[ FDOFXOV 
VXSSOpPHQWDLUHV O
DGDSWDWLRQ GX SDV GH FDOFXO VHORQ OD G\QDPLTXH GX V\VWqPH V¶DYqUH XQH 
VROXWLRQ SHUWLQHQWH '¶R O¶DSSHOODWLRQ GH VLPXODWLRQ K\EULGH j SDV YDULDEOH  
/HV LQWpUrWV GH OD VLPXODWLRQ K\EULGH j EDVH GH FRPSRVDQWV ORJLFLHOV 
(Q SOXV GHV LQWpUrWV DSSRUWpV SDU YDULDWLRQ GX SDV GH WHPSV j OD VLPXODWLRQ GHV 
V\VWqPHV K\EULGHV O¶DSSOLFDWLRQ GH O¶DSSURFKH FRPSRVDQWV ORJLFLHOV YD DVVXUHU XQH 
VWDQGDUGLVDWLRQ XQH FDSLWDOLVDWLRQ GHV PRGqOHV DLQVL TX¶XQH DXWRPDWLVDWLRQ HW XQH 
JpQpUDOLVDWLRQ GH OD SURFpGXUH GH PLVH HQ SODFH GH FHWWH VLPXODWLRQ  
(Q HIIHW O¶pWDEOLVVHPHQW G¶XQ VWDQGDUG GH FRPSRVDQWV ORJLFLHOV SRXU OD VLPXODWLRQ 
K\EULGH YD SHUPHWWUH SULQFLSDOHPHQW O¶XQLILFDWLRQ GHV LQWHUIDFHV GH FHV FRPSRVDQWV OHV 
UHQGDQW DLQVL IDFLOHPHQW H[SORLWDEOHV SDU SOXVLHXUV RXWLOV HW OHXUV VROYHXUV SHUPHWWDQW DLQVL 
XQH VLPXODWLRQ YLD GLYHUVHV WHFKQLTXHV /HXUV XWLOLVDWLRQV SHXYHQW DLQVL VH IDLUH GH PDQLqUH 
DXWRPDWLTXH HW GHYLHQQHQW JpQpULTXHV JUkFH DX[ SOXJLQV GpYHORSSpV SHUPHWWDQW G¶LPSRUWHU 
WRXW PRGqOH ,&$U  
$ILQ GH PLHX[ JpQpUDOLVHU FH FRQFHSW OHV VSpFLILFDWLRQV GX VWDQGDUG GH FRPSRVDQW 
GRLYHQW rWUH GpILQLV GH PDQLqUH j SHUPHWWUH O¶HQFDSVXODWLRQ GH GLIIpUHQWV W\SHV GH PRGqOHV  
FRQWLQXV GLVFUHWV HW K\EULGHV LQGpSHQGDPPHQW GH OHXU RXWLO G¶RULJLQH &¶HVW GDQV FHWWH 
SHUVSHFWLYH TX¶D pWp pWDEOL OD QRUPH ,&$U TXL JUkFH j VRQW DVSHFW PXOWLIDFHWWH SHUPHW GH 
VXSSRUWHU SOXVLHXUV W\SHV GH PRGqOHV DYHF OHXUV LQWHUIDFHV DVVRFLpHV /HV SRUWV HW OHV 
LQWHUIDFHV RQW pWp pJDOHPHQW pWDEOLV DSUqV pWXGHV GHV SOXVLHXUV LPSOpPHQWDWLRQV RIIHUWHV SDU OHV 
RXWLOV  
1RXV DOORQV GRQF GDQV FHWWH SDUWLH GX FKDSLWUH PRQWHU j OD IRLV O¶LQWpUrW GH OD 
VLPXODWLRQ j SDV YDULDEOH O¶DVSHFW JpQpULTXH GX FRPSRVDQW ,&$U HQ PHWWDQW HQ YDOHXU VD 
VpPDQWLTXH SHUPHWWDQW GH VDWLVIDLUH DX[ EHVRLQV GH FH W\SH GH VLPXODWLRQ DLQVL TXH OHV 
DYDQWDJHV GH VRQ XWLOLVDWLRQ 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
,, $UFKLWHFWXUH G¶XQ FDV G¶pWXGH  FRXSODJH HQWUH XQ PRGqOH G¶HQYHORSSH 
WKHUPLTXH LVVX GH &20),( HW XQ PRGqOH GH FKDXIIDJH 0DWODE  
/H V\VWqPH pWXGLp HVW FRPSRVp G¶XQ PRGqOH WKHUPLTXH UHSUpVHQWDQW OH FRPSRUWHPHQW 
GH O¶HQYHORSSH G¶XQ EkWLPHQW FRXSOp j XQ PRGqOH GH FKDXIIDJH pOHFWULTXHPHQW FRPPDQGp SDU 
XQH UpJXODWLRQ j K\VWpUpVLV VHORQ OD WHPSpUDWXUH GH OD SLqFH >*$$ 010@ /H EkWLPHQW HVW 
FRPSRVp GH GHX[ ]RQHV WKHUPLTXHV GRQW XQH VHXOH HVW VXSSRVpH rWUH pTXLSpH G¶XQ FKDXIIDJH 
HW TXL VHUD pWXGLpH SDU OD VXLWH $ FKDTXH SDV GH VLPXODWLRQ OHV GHX[ PRGqOHV YRQW LQWHUDJLU HW 
pFKDQJHU OHV LQIRUPDWLRQV FRQFHUQDQW OD WHPSpUDWXUH GH OD SDUW GX PRGqOH WKHUPLTXH HW OD 
SXLVVDQFH pOHFWULTXH HQJDJpH GH OD SDUW GX PRGqOH GH O¶HQVHPEOH FKDXIIDJH HW WKHUPRVWDW 
)LJXUH 1 6HORQ OD WHPSpUDWXUH FDOFXOpH SDU OH PRGqOH WKHUPLTXH HW SHUoXH SDU OH 
WKHUPRVWDW FH GHUQLHU YD VH GpFLGHU j HQJDJHU RX QRQ OD SXLVVDQFH pOHFWULTXH QpFHVVDLUH SRXU 
VRQ IRQFWLRQQHPHQW VHORQ O¶DWWHLQWH RX QRQ GHV VHXLOV GH WHPSpUDWXUH &HWWH SXLVVDQFH 
pOHFWULTXH YD LQIOXHQFHU O
pYROXWLRQ GHV WHPSpUDWXUHV GH OD ]RQH R HVW LQVWDOOp OH FKDXIIDJH 
/HV FDV WHVW VSpFLILp FLGHVVRXV VHUD VLPXOp HW pWXGLp GDQV O¶HQYLURQQHPHQW 
0DWODE6LPXOLQN 0$7/$%6LPXOLQN ODUJHPHQW XWLOLVp GDQV OH GRPDLQH GX FRQWU{OH 
FRPPDQGH D pWp VpOHFWLRQQp LFL SRXU VHV SHUIRUPDQFHV HQ FDOFXO PDWULFLHO VD IDFLOLWp GH 
SURWRW\SDJH DLQVL TXH SRXU OHV FDSDFLWpV GH VHV VROYHXUV HQ WHUPH GH SULVH HQ FRPSWH GHV 
V\VWqPHV K\EULGHV 
/H PRGqOH GX FKDXIIDJH HVW XQ PRGqOH j pYpQHPHQWV TXL HVW FRQVWUXLW GLUHFWHPHQW j 
SDUWLU GHV pOpPHQWV GH OD ELEOLRWKqTXH VWDQGDUG GH 6LPXOLQN /H PRGqOH GH O¶HQYHORSSH 
WKHUPLTXH HVW pWDEOLW SDU UHFRQVWUXFWLRQ GX V\VWqPH G¶pWDW GpFULYDQW OH FRPSRUWHPHQW GH 
O¶HQYHORSSH &H V\VWqPH G¶pWDW HVW GpILQLW j SDUWLU GHV PDWULFHV G¶pWDWV JpQpUpV SDU &20),( j 
O¶LVVXH G¶XQH VLPXODWLRQ GX EkWLPHQW pWXGLp FI FKDSLWUH  ,,,1 /H V\VWqPH G¶pWDW VpOHFWLRQQp 
GpSHQG GX W\SH GX PRGqOH GpVLUp FRQWLQX GLVFUHW HW SHXW rWUH XWLOLVp GDQV 
0$7/$E6LPXOLQN   
GLUHFWHPHQW SDU UHFRQVWUXFWLRQ PDQXHOOH G¶XQH 6IRQFWLRQ FRUUHVSRQGDQWH  
LQGLUHFWHPHQW HQ SDVVDQW SDU OHV FRPSRVDQWV ORJLFLHOV HW GH PDQLqUH DXWRPDWLTXH 
JUkFH DX SOXJLQ GpGLp  
/D GLIILFXOWp GH FH FRXSODJH UpVLGH GDQV O¶KpWpURJpQpLWp GHV QDWXUHV WHPSRUHOOHV GHV 
GHX[ PRGqOHV FRPSRVDQWV FH V\VWqPH K\EULGH PRGqOH FRQWLQX RX GLVFUHW HW PRGqOH j 
pYpQHPHQW &HWWH KpWpURJpQpLWp LQGXLW GHV SUREOpPDWLTXHV GH JHVWLRQ G¶pYpQHPHQWV HW GH 
JHVWLRQ GX SDV GH VLPXODWLRQ /D WHFKQLTXH GH VLPXODWLRQ j SDV IL[H SDV G¶1 KHXUH SXLV SDV  
PLQXWHV VHUD WHVWpH GDQV XQ SUHPLHU WHPSV SRXU FRQFOXUH VXU VHV OLPLWHV HQ DSSOLFDWLRQ j FH 
W\SH G¶pWXGH /¶DGRSWLRQ G¶XQH VLPXODWLRQ j SDV YDULDEOH VHUD HQVXLWH pWXGLpH QpFHVVDLUH SRXU 
PLHX[ JpUHU FH V\VWqPH K\EULGH   
$ILQ GH FRPSDUHU OHV SHUIRUPDQFHV GH VLPXODWLRQ GHV WHFKQLTXHV HPSOR\pHV GDQV FHWWH 
SDUWLH SDV IL[H HW SDV YDULDEOH DYHF HW VDQV FRPSRVDQWV ORJLFLHOV OD PrPH FRQILJXUDWLRQ D 
pWp SUpVHUYpH  PrPHV GRQQpHV PpWpRURORJLTXHV WHPSpUDWXUH H[WpULHXUH HW IOX[ VRODLUH 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
SXLVVDQFHV LQWHUQHV QXOOHV VDXI FHOOH GXH DX FKDXIIDJH HW PrPH SpULRGH GH VLPXODWLRQ GHX[ 
VHPDLQHV /H W\SH GX VROYHXU YDULH VHORQ OHV EHVRLQV HQ WHUPH GH VLPXODWLRQ  
 
)LJXUH 1 6FKpPD JOREDO GH OD VLPXODWLRQ GDQV 6LPXOQN 
&HV SUREOqPHV G¶LQWHURSpUDELOLWp VHURQW GRQF WUDLWpV YLD OH FRQFHSW GH FRPSRVDQW 
ORJLFLHO /D QRUPH ,&$U D pWp GpILQLH GH PDQLqUH j rWUH FDSDEOH G¶DGRSWHU SOXVLHXUV W\SHV GH 
PRGqOHV FRQWLQXV GLVFUHWV HW pYpQHPHQWLHOV HW rWUH FRPSDWLEOH DYHF GLYHUVHV VWUDWpJLHV GH 
VLPXODWLRQ SDV IL[H HW SDV YDULDEOH &HV FDUDFWpULVWLTXHV YRQW IDYRULVHU VRQ DVSHFW JpQpULTXH 
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&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
$ILQ GH UHPpGLHU j FH SUREOqPH OH SDV GH VLPXODWLRQ YD rWUH UpGXLW j XQ SDV PLHX[ 
DGDSWp DX V\VWqPH GH FKDXIIDJH 2Q RSWH LFL SRXU XQ SDV GH VLPXODWLRQ GH  PLQXWHV TXL 
FRUUHVSRQG DX SDV PLQLPDO GH VLPXODWLRQ GDQV &20),(  
&HWWH UpGXFWLRQ GX SDV GH WHPSV YD SHUPHWWUH G¶DPpOLRUHU OD SHUIRUPDQFH GH OD 
VLPXODWLRQ UHQGDQW FHV UpVXOWDWV SOXV SURFKHV GH OD UpDOLWp OLVVHU OHV FRXUEHV GH YDULDWLRQV GHV 
WHPSpUDWXUHV HW DYRLU SOXV GH SUpFLVLRQ pWDQW GRQQp TXH OHV GpSDVVHPHQWV VRQW GpWHFWpV SOXV W{W 
DYHF XQ SDV GH WHPSV SOXV IDLEOH )LJXUH   
 
)LJXUH  5pVXOWDWV GH OD VLPXODWLRQ j SDV IL[H GH  PLQXWHV SHUPHWWDQW XQH JHVWLRQ ILQH GH OD 
UpJXODWLRQ PDLV TXL UHTXLqUH XQ WHPSV GH VLPXODWLRQ ORQJ 
(Q HIIHW XQH PpWKRGH GH VLPXODWLRQ j SDV IL[H RIIUH XQH SUpFLVLRQ D\DQW O¶RUGUH GX SDV 
GH VLPXODWLRQ >3$8/ 1@ LPSRVDQW DLQVL XQH UpGXFWLRQ GX SDV GH VLPXODWLRQ j OD YDOHXU 
PLQLPDOH GH SDV HQWUH WRXV OHV SDV GX V\VWqPH VL O¶RQ YHXW REWHQLU OD PHLOOHXUH SUpFLVLRQ 
SRVVLEOH ,O HQ UpVXOWH TXH O¶DPpOLRUDWLRQ GHV SHUIRUPDQFHV HQ WHUPH GH SUpFLVLRQ HVW 
SpQDOLVpH SDU XQH GpWpULRUDWLRQ GHV WHPSV GH FDOFXO  OH WHPSV GH VLPXODWLRQ D pWp PXOWLSOLp SDU 
GL[ DYHF OH SDVVDJH G¶XQ SDV G¶XQH KHXUH j  PLQXWHV ,O IDXW FRQVLGpUHU SDU DLOOHXUV TXH FHWWH 
UpGXFWLRQ GH SDV GH FDOFXO VH WUDGXLVDQW SDU XQH DXJPHQWDWLRQ GX WHPSV GH VLPXODWLRQ Q
HVW 
SDV WRXMRXUV QpFHVVDLUH VXUWRXW TXDQG DXFXQ pYpQHPHQW Q¶LQWHUYLHQW SHQGDQW XQH ORQJXH 
SpULRGH 3DU FRQVpTXHQW LO HVW LPSRUWDQW GH SURFpGHU j XQH VLPXODWLRQ j SDV YDULDEOH 
SHUPHWWDQW G¶DGDSWHU OH SDV GH WHPSV HQ IRQFWLRQ GH OD G\QDPLTXH GX V\VWqPH  
,, /D VLPXODWLRQ j SDV YDULDEOH 
,,1 /H SULQFLSH GH OD VLPXODWLRQ j SDV YDULDEOH 
/D ILJXUH FL DSUqV )LJXUH  PRQWUH OH SULQFLSH G¶XQH LQWpJUDWLRQ j SDV GH WHPSV 
YDULDEOH (OOH QpFHVVLWH SDU H[HPSOH OH FDOFXO GHV GpULYpHV GHV YDULDEOHV G¶pWDW PDLV DXVVL 
GDQV OH FDV G¶XQ V\VWqPH K\EULGH GH PpWKRGHV SHUPHWWDQW GH ORFDOLVHU OHV pYpQHPHQWV &HV 
PpWKRGHV SHUPHWWHQW G¶DOHUWHU OH VROYHXU SRXU TX¶LO SXLVVH DGDSWHU OH SDV GH VLPXODWLRQ HQ OH 
UpGXLVDQW j XQH IDLEOH YDOHXU SUqV GH O¶LQVWDQW G¶XQ pYpQHPHQW SUpGLW DGDSWDWLRQ SDU 
SUpGLFWLRQ RX ORUV GH OD GpWHFWLRQ G¶XQ GpSDVVHPHQW GH VHXLO © ]HURFURVVLQJ ª DGDSWDWLRQ SDU 
FRUUHFWLRQ 8Q IDLEOH SDV GH FDOFXO VHUD DGRSWp j FH PRPHQW SRXU PLHX[ GpWHFWHU OHV 
pYqQHPHQWV HW OHV FKDQJHPHQWV G¶pWDWV 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 




&DOFXO GH OD SURFKDLQH GDWH LPSRUWDQWH
&DOFXO GHV VRUWLHV



































)LJXUH  /H SULQFLSH GH OD VLPXODWLRQ j SDV YDULDEOH GDQV 6,08/,1. 
'H O
DXWUH F{Wp OH PRGqOH GRLW UpSRQGUH DX[ VROOLFLWDWLRQV GX VROYHXU j FKDTXH SDV GH 
WHPSV )LJXUH  ,O GRLW GRQF LPSOpPHQWHU GHV PpWKRGHV SRXU IRXUQLU OHV VRUWLHV GHPDQGpHV 
HQ IRQFWLRQ GHV HQWUpHV SHUoXHV j FKDTXH DSSHO  
 
)LJXUH  /HV SRUWV HW OHV PpWKRGHV W\SLTXHV G¶XQ PRGqOH 2'( K\EULGH 
,, /HV DGDSWDWLRQV GHV QDWXUHV GHV PRGqOHV QpFHVVDLUHV SRXU 
XQH VLPXODWLRQ j SDV YDULDEOH 
$ILQ GH SURFpGHU j XQH VLPXODWLRQ K\EULGH HW SRXYRLU IDFLOHPHQW IDLUH YDULHU OH SDV GH 
WHPSV OH PRGqOH WKHUPLTXH GX EkWLPHQW GRLW rWUH GpFULW VRXV XQ IRUPDOLVPH 2'( FI FKDSLWUH 
1 (T 1 (WDQW GRQQp TXH OH V\VWqPH pWXGLp SUpFpGHPPHQW HVW XQ PRGqOH GLVFUpWLVp j XQ SDV 
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&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
&HWWH DPpOLRUDWLRQ GHV WHPSV GH FDOFXO Q
HVW SDV WUqV VLJQLILFDWLYH SRXU XQH FRXUWH 
GXUpH GH VLPXODWLRQ GHX[ VHPDLQHV GDQV FH FDV PDLV GHYLHQW SOXV LPSRUWDQWH SRXU XQH pWXGH 
V¶pWDODQW VXU XQH RX SOXVLHXUV DQQpHV TXL HVW O¶RUGUH GH JUDQGHXU GHV pFKDQWLOORQV GH 
VLPXODWLRQ HVVHQWLHOOHPHQW HQ SKDVH GH GHVLJQ HW GH SURWRW\SDJH 
1RXV DOORQV QRXV DSSX\HU VXU FH FDV WHVW DLQVL TXH VXU OHV WUDYDX[ SUpFpGHQWV GX 
*(/DE >'2 010@ DILQ GH GpILQLU OD VpPDQWLTXH GHV LQWHUIDFHV GH OD QRUPH ,&$U SRXU OHV 
V\VWqPHV 2'( K\EULGHV &HWWH VpPDQWLTXH GRLW UpSRQGUH DX[ EHVRLQV GH OD VLPXODWLRQ 
G\QDPLTXH HW GRLW rWUH JpQpULTXH GH PDQLqUH j V¶DGDSWHU j SOXVLHXUV W\SHV GH PRGqOHV 
/¶LQWURGXFWLRQ GH O¶DSSURFKH FRPSRVDQW GDQV OH SURFHVVXV GH VLPXODWLRQ SHUPHWWUD GH OXL 
JDUDQWLU SOXV G¶DXWRPDWLVDWLRQ HW GH JpQpULFLWp   
'DQV OD VXLWH QRXV DOORQV PHWWUH HQ °XYUH O¶DSSURFKH SDU FRPSRVDQWV ORJLFLHOV TXL 
VHUD DSSOLTXpH j GHV pOpPHQWV GH FH V\VWqPH 1RXV DOORQV GpWDLOOHU OHV LQWHUIDFHV GH OD IDFHWWH 
GH VLPXODWLRQ G\QDPLTXH GX FRPSRVDQW ORJLFLHO SHUPHWWDQW GH VXSSRUWHU GHV PRGqOHV FRQWLQXV 
HWRX GLVFUHWV DYHF GpWHFWLRQ GHV pYpQHPHQWV SRXU SRXYRLU DVVXUHU OHXU VLPXODWLRQ j SDV 
YDULDEOH 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
,, ([SORLWDWLRQ GH O¶DSSURFKH FRPSRVDQW ORJLFLHO SRXU OD VLPXODWLRQ G\QDPLTXH 
K\EULGH 
&RPPH GpWDLOOp GDQV OH FKDSLWUH SUpFpGHQW OH FRPSRVDQW ,&$U HVW XQ FRPSRVDQW PXOWL 
IDFHWWHV $LQVL SRXU UpSRQGUH DX EHVRLQ GH OD VLPXODWLRQ G\QDPLTXH XQH IDFHWWH SHUPHWWDQW 
G¶HQFDSVXOHU GHV PRGqOHV GpFULWV VRXV OH IRUPDOLVPH GH GHVFULSWLRQ H[SOLFLWH 2'( D pWp 
GpILQLH HW LPSOpPHQWpH  
1RXV DOORQV GRQF pWXGLHU OHV FDUDFWpULVWLTXHV GH FHWWH IDFHWWH SRXU PRQWUHU VD FDSDFLWp 
j DFFXHLOOLU SOXVLHXUV W\SHV GH PRGqOHV SRXYDQW rWUH XWLOLVpV ORUV G¶XQH VLPXODWLRQ G\QDPLTXH 
j SDV YDULDEOH &HWWH DSSURFKH VHUD GRQF DSSOLTXpH GDQV XQ SUHPLHU WHPSV DX FDV G¶pWXGH 
VSpFLILp SRXU PRQWUHU VRQW LQWpUrW HW FRQFOXUH VXU VD FDSDFLWp j V¶pWHQGUH IDFLOHPHQW j 
SOXVLHXUV DXWUHV FDV  
,,1 /D IDFHWWH GH VLPXODWLRQ G\QDPLTXH GHV PRGqOHV 2'( GH O¶,&$U 
,,11 /HV SRUWV GH OD IDFHWWH  
8Q VWDQGDUG GH FRPSRVDQWV ORJLFLHOV HVW FDUDFWpULVp SDU XQH VWDQGDUGLVDWLRQ GHV HQWUpHV 
IRXUQLHV SDU O¶HQYLURQQHPHQW H[WpULHXU DLQVL TXH GHV VRUWLHV H[SRVpHV SRXU XQH XWLOLVDWLRQ 
H[WHUQH 3RXU SRXYRLU GLIIpUHQFLHU DXWRPDWLTXHPHQW OHV GLIIpUHQWV YHFWHXUV G¶HQWUpHVVRUWLHV 
OD QRUPH ,&$U SURSRVH GH OHV © W\SHU ª VHORQ OHXUV IRQFWLRQQDOLWpV /HV HQWUpHV GX FRPSRVDQW 
,&$U VRQW VSpFLILpHV GH OD PDQLqUH VXLYDQWH )LJXUH  
 ;  YDOHXUV GX YHFWHXU G¶pWDWV GH W\SH ©6WDWH9DULDEOH$UUD\ª  
 8  YDOHXUV GHV VRXUFHV GX PRGqOH GH W\SH ©'RXEOHª /HV VRXUFHV VRQW GLIIpUHQFLpHV 
HQWUH HOOHV JUkFH DX[ QRPV TXL OHXU VRQW DWWULEXpV 
 3  YDOHXU GHV SDUDPqWUHV GX PRGqOH $ O¶pWDW DFWXHO /¶,&$U QH GLIIpUHQFLH SDV OHV 
SDUDPqWUHV FRQVWDQWV HW OHV VRXUFHV YDULDEOHV GDQV OH WHPSV DORUV TXH OHXU 
VpSDUDWLRQ V¶DYqUH LQGLVSHQVDEOH SRXU IDFLOLWHU OD SURMHFWLRQ GDQV SOXVLHXUV RXWLOV 
2Q VH SURSRVH DLQVL GH OHV VpSDUHU HQ OHXU DVVRFLDQW XQ QRXYHDX W\SH 











)LJXUH  /HV SRUWV GHV HQWUpHV HW GHV VRUWLHV GX FRPSRVDQW ,&$U SRXU OD VLPXODWLRQ G\QDPLTXH GH 
W\SH 2'( 
$ OD VRUWLH GX FRPSRVDQW RQ UHWURXYH OHV VRUWLHV VXLYDQWHV  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
 <  OD YDOHXU GHV VRUWLHV GX PRGqOH SRXYDQW rWUH REVHUYpHV RX FRQQHFWpHV j G¶DXWUHV 
PRGqOHV 
 ;   OH WDEOHDX GHV GpULYpHV GX YHFWHXU G¶pWDW TXL HVW pJDOHPHQW GH W\SH 
© 6WDWH9DULDEOH$UUD\ ª  
 ;QDPHV  OH WDEOHDX GH W\SH © 6WULQJ>@ ª GHV QRPV GHV YDULDEOHV G¶pWDWV 
 ;0  OH WDEOHDX GH YDOHXUV SDU GpIDXW GX YHFWHXU G¶pWDW LQLWLDO LGHQWLILp SDU OH W\SH 
© 6WDWH9DULDEOH,QLWLDO9DOXH$UUD\ ª 
&HV HQWUpHVVRUWLHV SHXYHQW rWUH GLIIpUHQFLpHV HQ SRUWV GH FRQQH[LRQ KRUL]RQWDOH HQWUH 
OH FRPSRVDQW HW G¶DXWUHV PRGqOHV 8 < HW HQ SRUWV GH FRQQH[LRQ YHUWLFDOH HQWUH OH PRGqOH HW 
XQ VROYHXU GH UpVROXWLRQ ;0 ;
;  FI FKDSLWUH   
,,1 /HV LQWHUIDFHV GH OD IDFHWWH 
/D QRUPH ,&$U GHV FRPSRVDQWV ORJLFLHOV SRXU OD VLPXODWLRQ GHV 2'( VH GRLW 
pJDOHPHQW GH VSpFLILHU VHV LQWHUIDFHV GH FRPPXQLFDWLRQ DYHF XQ VROYHXU H[WHUQH )LJXUH 100 
3RXU XQ PRGqOH FRQWLQX LO V¶DJLW SULQFLSDOHPHQW GHV LQWHUIDFHV G¶LQLWLDOLVDWLRQ HQ XWLOLVDQW OD 
PpWKRGH © LQLWLDOL]H ª GH FDOFXO GHV GpULYpV GHV YDULDEOHV G¶pWDWV DYHF OD PpWKRGH 
© FRPSXWH'HULYDWLYHV ª HW OH FDOFXO GHV VRUWLHV FRQWLQXHV j O¶DLGH GH 
© FRPSXWH&RQWLQXRXV2XWSXWV ª LPSOpPHQWpHV GDQV O¶LQWHUIDFH 
© &RQWLQXRXV([SOLFLW6WDWH6\VWHP ª 
 
)LJXUH 100 /H GLDJUDPPH 80/ GH OD IDFHWWH GH VLPXODWLRQ G\QDPLTXH 2'( GH O¶,&$U 
/RUVTX¶LO V¶DJLW G¶XQ PRGqOH GLVFUHW pFKDQWLOORQQp RX j pYpQHPHQWV G¶DXWUHV PpWKRGHV 
SOXV DGDSWpHV SHXYHQW rWUH XWLOLVpHV (Q SOXV GH O¶LQLWLDOLVDWLRQ GX PRGqOH TXL V¶DSSXLH VXU OD 
PrPH PpWKRGH © LQLWLDOL]H ª GH O¶LQWHUIDFH FRPPXQH © &RPPRQ7LPH6LPXODWLRQ ª GHV 
PpWKRGHV SOXV VSpFLILTXHV GH O¶LQWHUIDFH © 'LVFUHW6WDWH6\VWHP$QG(YHQWV ª VRQW HPSOR\pHV 
FRPPH OD PLVH j MRXU GHV YDULDEOHV G¶pWDWV GLVFUqWHV JUkFH j 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
© XSGDWH'LVFUHW6WDWHV$QG(YHQWV ª RX OH FDOFXO GHV VRUWLHV GLVFUqWHV GX V\VWqPH DYHF 
© FRPSXWH'LVFUHW2XWSXWV ª '¶DXWUHV PpWKRGHV VRQW pJDOHPHQW LPSOpPHQWpHV SRXU DOHUWHU GHV 
pYpQHPHQWV TXL SHXYHQW DYRLU OLHX HW SHUPHWWUH DLQVL XQH VLPXODWLRQ j SDV DGDSWDWLI FRPPH 
© JHW1H[W,PSRUWDQW'DWH ª SRXU OH FDOFXO GH OD SURFKDLQH GDWH LPSRUWDQWH HW 
© JHW=HUR&URVVLQJ ª SRXU GpWHUPLQHU OHV IRQFWLRQV j VXUYHLOOHU DILQ GH GpWHFWHU OHXUV 
FKDQJHPHQWV GH VLJQH ]HURFURVVLQJ >:(%B=(5@  
,, $SSOLFDWLRQ GH O¶DSSURFKH FRPSRVDQW ORJLFLHO DX FDV G¶pWXGH 
,,1 /D GpPDUFKH GH PLVH HQ SODFH 
/D PLVH HQ SODFH G¶XQH VLPXODWLRQ HQ SDVVDQW SDU OH FRQFHSW GH VWDQGDUG GH 
FRPSRVDQWV ORJLFLHOV D QpFHVVLWp OD FUpDWLRQ SUpDODEOH GHV SOXJRXWV GH JpQpUDWLRQ GHV 
FRPSRVDQWV GHSXLV OHV PRGqOHV XWLOLVpV HW OHV SOXJLQV SRXU LPSRUWHU FHV FRPSRVDQWV YHUV OHV 
HQYLURQQHPHQWV FLEOHV 3RXU UpDOLVHU OH FDV WHVW pWXGLp RQ V¶HVW DSSX\p VXU OH SOXJRXW GH 
&20),( XOWpULHXUHPHQW GpYHORSSp SRXU JpQpUHU DXWRPDWLTXHPHQW OH FRPSRVDQW ORJLFLHO 
FRUUHVSRQGDQW DX PRGqOH GH O¶HQYHORSSH /H SOXJLQ GH 0DWODE6LPXOLQN D pWp pJDOHPHQW 
HPSOR\p SRXU LPSRUWHU FH FRPSRVDQW HW OH FRXSOHU DX PRGqOH GX FKDXIIDJH SRXU SRXYRLU SDU 









)LJXUH 101 /D GpPDUFKH GH UpDOLVDWLRQ GH OD VLPXODWLRQ GX FDV WHVW HQ SDVVDQW SDU O¶DSSURFKH ,&$U 
,,11 (QFDSVXODWLRQ GX PRGqOH &20),( GDQV XQ ,&$U 
&HWWH pWDSH FRQVLVWH j FUpHU OH FRPSRVDQW ORJLFLHO FRUUHVSRQGDQW DX PRGqOH &20),( 
JUkFH DX SOXJRXW GpFULW HQ DQQH[H $QQH[H  /¶LPSOpPHQWDWLRQ GH OD IDFHWWH 2'( HW OD 
JpQpUDWLRQ GH O¶,&$U VH IDLW GH PDQLqUH DXWRPDWLTXH j SDUWLU GHV ILFKLHUV GHV PDWULFHV JpQpUpHV 
SDU &20),( ,O V¶DJLW GRQF G¶XQ FRPSRVDQW PRGqOH FI FKDSLWUH  HQFDSVXODQW OH PRGqOH 
XQLTXHPHQW VDQV VROYHXU QL DOJRULWKPH GH UpVROXWLRQ 1RXV DOORQV GpWDLOOHU OH SURFHVVXV GH 
FHWWH LPSOpPHQWDWLRQ SRXU H[SOLTXHU O¶XWLOLVDWLRQ GHV LQWHUIDFHV GH OD IDFHWWH 2'( GH O¶,&$U  
/H PRGqOH pWXGLp HVW XQ V\VWqPH FRQWLQX GpFULW SDU XQH UHSUpVHQWDWLRQ G¶pWDW FH TXL 
LPSRVH O¶XWLOLVDWLRQ GH O¶LQWHUIDFH © &RQWLQXRXV([SOLFLW6WDWH6\VWHP ª ,O VXIILW HQVXLWH GH 
FRPSOpWHU OHV GLIIpUHQWHV PpWKRGHV GH FHWWH LQWHUIDFH DYHF OHV LQVWUXFWLRQV QpFHVVDLUHV SRXU 
HIIHFWXHU O¶RSpUDWLRQ GpVLUpH $ O¶pWDSH G¶LQLWLDOLVDWLRQ OHV GLIIpUHQWHV PDWULFHV G¶pWDWV VRQW 
FUppHV j SDUWLU GHV ILFKLHUV &20),( HW OHV YHFWHXUV XWLOLVpV VRQW LQLWLDOLVpV /HV PpWKRGHV 
© FRPSXWH'HULYDWLYHV ª HW © FRPSXWH&RQWLQXRXV2XWSXWV ª DVVXUHQW UHVSHFWLYHPHQW OH FDOFXO 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
GHV GpULYpHV GHV YDULDEOHV G¶pWDWV HW GHV VRUWLHV j XQ LQVWDQW GRQQp GDWH j SDUWLU GH O¶pTXDWLRQ 
FRUUHVSRQGDQWH GX V\VWqPH G¶pWDW DGDSWp FRPPH LQGLTXp GDQV OD ILJXUH VXLYDQWH )LJXUH 10 
 
)LJXUH 10 ,PSOpPHQWDWLRQ GH O¶LQWHUIDFH 2'( GH O¶,&$U &20),(  
,,1 ,PSRUW GH O¶,&$U &20),( GDQV 6LPXOLQN  
8QH IRLV JpQpUp OH FRPSRVDQW ,&$U TXL HVW XQH HQWLWp DXWRQRPH GH GpSORLHPHQW SHXW 
rWUH XWLOLVp GDQV 0DWODE6LPXOLQN JUkFH DX SOXJLQ GpYHORSSp GDQV FHW RXWLO $QQH[H  &H 
GHUQLHU UpDOLVH DXWRPDWLTXHPHQW OD FRUUHVSRQGDQFH HQWUH OD 6)RQFWLRQ HW O¶LQWHUIDFH 



















)LJXUH 10 /¶LQWHUDFWLRQ HQWUH O¶,&$U HQFDSVXOp GDQV XQH 6IRQFWLRQ HW OH VROYHXU GH 0DWODE ORUV 
G¶XQH VLPXODWLRQ 2'( FRQWLQXH   
,, /HV UpVXOWDWV GH OD VLPXODWLRQ  
/D 6IRQFWLRQ GX SOXJLQ MRXDQW OH U{OH G¶LQWHUPpGLDLUH HQWUH OH FRPSRVDQW ,&$U GX 
PRGqOH &20),( HW O¶HQYLURQQHPHQW 6LPXOLQN HVW HQVXLWH FRXSOpH DX PRGqOH GH FKDXIIDJH 
HQ UHPSODFHPHQW GH OD 6IRQFWLRQ SXUHPHQW PDWODE H[SORLWpH GDQV OD SUHPLqUH SDUWLH GH FH 
FKDSLWUH  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
/HV UpVXOWDWV GH OD VLPXODWLRQ GH FHV GHX[ V\VWqPHV VRQW VLPLODLUHV )LJXUH 10 DYHF 
GHV IDLEOHV GLIIpUHQFHV TXL SHXYHQW rWUH GXHV j GHV SUpFLVLRQV GH FDOFXOV GLIIpUHQWHV HQWUH -DYD 
HW 0DWODE 3DU FRQWUH OHV WHPSV GH FDOFXO RQW pWp GRXEOpV DYHF O¶LQWURGXFWLRQ GH O¶DSSURFKH 
,&$U GH 01 VHFRQGHV  PRGqOH VDQV ,&$U j 0 VHFRQGHV  PRGqOH DYHF ,&$U SRXU VLPXOHU 
 MRXUV &HWWH SHUWH HVW SULQFLSDOHPHQW GXH DX[ WUDLWHPHQWV VXSSOpPHQWDLUHV LQWURGXLWV SDU OH 
SDVVDJH SDU OD PDFKLQH YLUWXHOOH -DYD GH 0DWODE SRXU OD FRPPXQLFDWLRQ DYHF O¶,&$U  




































)LJXUH 10 /HV UpVXOWDWV GH VLPXODWLRQ GH GHX[ V\VWqPHV DYHF HW VDQV SDVVDJH SDU O¶DSSURFKH 
FRPSRVDQWV ORJLFLHOV 
,, ,QWpUrW GH O¶DSSOLFDWLRQ GH FHWWH DSSURFKH FRPSRVDQW  
/¶LQWURGXFWLRQ GH O¶DSSURFKH FRPSRVDQW ORJLFLHO VH EDVDQW VXU OD QRUPH ,&$U GDQV OH 
SURFHVVXV GH VLPXODWLRQ G\QDPLTXH Q¶LQIOXHQFH SDV UHPDUTXDEOHPHQW OHV UpVXOWDWV GH OD 
VLPXODWLRQ UpVXOWDWV HW WHPSV GH VLPXODWLRQ  
(Q FRQWUH SDUWLH FHWWH SURFpGXUH DVVXUH XQH PLVH HQ SODFH DXWRPDWLTXH GH OD 
VLPXODWLRQ JUkFH DX SOXJLQ HW DX SOXJRXW GpYHORSSpV  
/¶DSSURFKH FRPSRVDQW SHUPHW pJDOHPHQW GH JDUDQWLU XQH XWLOLVDWLRQ JpQpULTXH GHV 
PRGqOHV (Q HIIHW XQ FRPSRVDQW JpQpUp SHXW rWUH XWLOLVp GH OD PrPH PDQLqUH GDQV SOXVLHXUV 
RXWLOV JUkFH DX[ SOXJLQ TXL OHXUV VRQW GpGLpV /H FRPSRVDQW ,&$U LVVX GH &20),( SDU 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
H[HPSOH D pWp XWLOLVp GDQV 0DWODE PDLV SHXW rWUH pJDOHPHQW XWLOLVp GDQV G¶DXWUHV RXWLOV FRPPH 
'\PROD 'DQV OHV PrPHV FRQGLWLRQV GH VLPXODWLRQ OHV UpVXOWDWV GH VLPXODWLRQ GX PrPH 
FRPSRVDQW GDQV GHV RXWLOV GLIIpUHQWV VRQW VLPLODLUHV )LJXUH 10  
6,08/,1.
'<02/$  
)LJXUH 10 &RPSDUDLVRQ GHV UpVXOWDWV GH VLPXODWLRQ DYHF LPSRUWDWLRQ GH O¶,&$U&20),( GDQV 
0DWODE6LPXOLQN HW '\PROD  
'H O¶DXWUH F{Wp XQ SOXJLQ GpYHORSSp YHUV XQ RXWLO GRQQp HVW FDSDEOH G¶LPSRUWHU HW 
VLPXOHU DXWRPDWLTXHPHQW Q¶LPSRUWH TXHO FRPSRVDQW GH PrPH W\SH /H SOXJLQ 0DWODE SDU 
H[HPSOH D SHUPLV G¶LPSRUWHU XQ FRPSRVDQW ORJLFLHO JpQpUp GHSXLV &20),( HW SHXW DXVVL 
LPSRUWHU GH OD PrPH PDQLqUH XQ FRPSRVDQW LVVX GH %5$+06 &HW H[HPSOH VHUD GpWDLOOp 
GDQV OD SDUWLH VXLYDQWH 
(Q RXWUH OHV SHUWHV HQ WHUPH GH WHPSV GH VLPXODWLRQ LQGXLWHV SDU O¶LQWURGXFWLRQ GX 
FRQFHSW GH FRPSRVDQW ORJLFLHO HW REVHUYpHV VXU FHW H[HPSOH VLPSOH SHXYHQW rWUH FRPSHQVpHV 
JUkFH j XQH DUFKLWHFWXUH ORJLFLHO GLVWULEXpH 'HV ,&$U SHXYHQW DLQVL WRXUQHU HQ SDUDOOqOH HW j 
GLVWDQFH VXU GHV ZHEVHUYHXUV HW SURILWHU GHV DYDQWDJHV RIIHUWV SDU FHWWH WHFKQRORJLH >'(/ 
01@ 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
,, &RQFOXVLRQ  
'DQV FHWWH SUHPLqUH SDUWLH OHV LQWpUrWV GH OD PpWKRGH GH VLPXODWLRQ j SDV GH WHPSV 
DGDSWDWLI FDSDEOH GH JDUDQWLU XQH VLPXODWLRQ UDSLGH WRXW HQ DVVXUDQW XQH SUpFLVLRQ ILQH GDQV OD 
GpWHFWLRQ GHV pYpQHPHQWV RQW pWp PRQWUpV j WUDYHUV XQ H[HPSOH GH V\VWqPH K\EULGH FRXSODQW 
XQ PRGqOH FRQWLQX G¶HQYHORSSH WKHUPLTXH HW XQ PRGqOH pYpQHPHQWLHO GH FKDXIIDJH &HWWH 
pWXGH QRXV D SHUPLV G¶LGHQWLILHU OHV EHVRLQV GH OD VLPXODWLRQ j SDV YDULDEOH DLQVL TXH OD 
VWUXFWXUH G¶XQ PRGqOH K\EULGH HQ WHUPH GH SRUWV HW G¶LQWHUIDFHV &HWWH LGHQWLILFDWLRQ HQ 
FRPSOpPHQW GHV WUDYDX[ GpMj UpDOLVpV DX *(/DE >'2 010@ QRXV D SHUPLV GH VSpFLILHU OD 
IDFHWWH GH FRPSRVDQWV ORJLFLHOV ,&$U GpGLp j OD VLPXODWLRQ G\QDPLTXH GHV 2'( K\EULGHV  
/¶H[SORLWDWLRQ GH O¶DSSURFKH FRPSRVDQW ORJLFLHO EDVpH VXU OD QRUPH ,&$U D SHUPLV 
G¶DVVXUHU XQH PLVH HQ SODFH SOXV DXWRPDWLVpH GH FH W\SH GH VLPXODWLRQ JUkFH DX[ SOXJLQV HW 
SOXJRXWV GpYHORSSpV (OOH JDUDQWLW pJDOHPHQW XQ DVSHFW JpQpULTXH FDU OH SOXJLQ 0DWODE SDU 
H[HPSOH SHUPHW G¶DFFHSWHU Q¶LPSRUWH TXHO W\SH GH PRGqOH ,&$U 2'( FRQWLQX GLVFUHW HW 
K\EULGH VDQV EHVRLQ G¶HIIRUW G¶DGDSWDWLRQ QpFHVVDLUH  
3OXVLHXUV W\SHV GH FRPSRVDQWV SHXYHQW rWUH pJDOHPHQW JpQpUpV GHSXLV OH SOXJRXW 
&20),(  2'( FRQWLQX HW GLVFUHW HW FRVLPXODWLRQ &HV FRPSRVDQWV SHXYHQW rWUH IDFLOHPHQW 
XWLOLVpV GH PDQLqUH ILDEOH GDQV SOXVLHXUV HQYLURQQHPHQWV GH VLPXODWLRQ FRPPH '\PROD HW 
7516\V j WUDYHUV OHV SOXJLQV GpYHORSSpV $LQVL O¶LQWURGXFWLRQ GH O¶DSSURFKH FRPSRVDQW 
SRXU O¶HQFDSVXODWLRQ GX PRGqOH &20),( D DVVXUpH O¶DPpOLRUDWLRQ GHV FDSDFLWpV 
G
LQWHURSpUDELOLWp GH O¶RXWLO SDU H[WHUQDOLVDWLRQ GHV PRGqOHV TX¶LO SURGXLW  
'DQV OH FDV GH O¶DSSOLFDWLRQ pWXGLpH OH PRGqOH GH O¶HQYHORSSH H[WUDLW GH &20),( D 
pWp FRXSOp j XQ PRGqOH GH FKDXIIDJH UpJXOp GH PDQLqUH VLPSOH HQ K\VWpUpVLV '¶DXWUHV 
DOJRULWKPHV GH FRQWU{OH FRPPDQGH VSpFLILTXHV HW RSWLPLVpV SHXYHQW rWUH PLV HQ °XYUH HW 
WHVWpV SURILWDQW DLQVL GHV FDSDFLWpV GH 0DODE6LPXOLQN GDQV FH GRPDLQH 'HV PRGqOHV SOXV 
GpYHORSSpV FRPPH OH PRGqOH GH OD 90& GRXEOH IOX[ SHXYHQW rWUH pJDOHPHQW FRXSOpV DX 
PRGqOH GH O¶HQYHORSSH GX EkWLPHQW GH OD PrPH PDQLqUH GDQV 0DWODE RX GDQV G¶DXWUHV RXWLOV 
GH VLPXODWLRQ  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 10 
,,, /D FRVLPXODWLRQ GHV V\VWqPHV KpWpURJqQHV 
,,,1 ,QWURGXFWLRQ 
/D FRVLPXODWLRQ HVW XQH VLPXODWLRQ FRRSpUDWLYH HQWUH DX PRLQV GHX[ YRLUH SOXVLHXUV 
VROYHXUV RX RXWLOV GH VLPXODWLRQ RXWLO  VROYHXU  LQWHUIDFH JUDSKLTXH  GRQQpHV TXL WRXUQHQW 
VLPXOWDQpPHQW HW V¶pFKDQJHQW GHV LQIRUPDWLRQV GH PDQLqUH FROODERUDWLYH (OOH SHXW V¶HIIHFWXHU 
HQWUH GHX[ RXWLOV H[HFXWpV VXU OD PrPH PDFKLQH SK\VLTXH RX VXU GHX[ PDFKLQHV GLVWDQWHV 
VLPXODWLRQ GLVWULEXpH >)8- 00@  
,,,11 /HV LQWpUrWV GH OD FRVLPXODWLRQ  
&HWWH WHFKQLTXH GH VLPXODWLRQ SUpVHQWH SOXVLHXUV DYDQWDJHV SDU UDSSRUW j XQH 
VLPXODWLRQ FODVVLTXH PRQROLWKLTXH VH EDVDQW VXU O¶LQWpJUDWLRQ HW OD VLPXODWLRQ GHV PRGqOHV 
LVVXV GH GLIIpUHQWV RXWLOV GH PRGpOLVDWLRQ GDQV OH PrPH VLPXODWHXU >)8- 00@ >75&. 00@ 
3DUPL FHV DYDQWDJHV RQ SHXW FLWHU  
 8Q WUDYDLO FROODERUDWLI SHUPHWWDQW G¶XWLOLVHU SOXVLHXUV RXWLOV j OD IRLV VSpFLDOLVpV GDQV 
GHV GRPDLQHV GLIIpUHQWV HW GpSDVVHU DLQVL OHV OLPLWDWLRQV LPSRVpHV SDU O¶XWLOLVDWLRQ 
G¶XQ XQLTXH RXWLO HQ WHUPH GH FDSDFLWp GH PRGpOLVDWLRQ HW GH VLPXODWLRQ  
 &RPELQDLVRQ GH SOXVLHXUV SDUDGLJPHV GH PRGpOLVDWLRQ PXOWLDJHQW pTXDWLRQV 
GLIIpUHQWLHOOHV  2'( '$(« QLYHDX[ GH ILQHVVH GHV ('3 PRQR ]RQH pOpPHQWV 
ILQLV« HW PpWKRGHV GH UpVROXWLRQ VROYHXUV j SDV IL[H RX j SDV YDULDEOH VROYHXUV 
DYHF GHV RUGUHV G¶LQWpJUDWLRQ YDULpV«  
 3URWRW\SDJH IDFLOH GH QRXYHDX[ V\VWqPHV JUkFH DX[ SRVVLELOLWpV DFFUXHV 
G¶LQWHURSpUDELOLWp HQWUH GHV RXWLOV PpWLHUV  
 /D IDFLOLWp G¶HQWUHWLHQ HW G¶DPpOLRUDWLRQ GHV PRGqOHV TXL VH IRQW JpQpUDOHPHQW GHSXLV 
OHXUV SURSUHV RXWLOV HW TXL VRQW HQVXLWH UpLQWpJUpV G\QDPLTXHPHQW DX V\VWqPH YLD 
OD FRVLPXODWLRQ 
,,,1 7\SRORJLH GHV IRUPHV GH FRVLPXODWLRQ  
/D FRVLPXODWLRQ SHXW rWUH UpDOLVpH GH PDQLqUH GLUHFWH HQWUH GHX[ RXWLOV RX GH PDQLqUH 
LQGLUHFWH HQ SDVVDQW SDU XQ HQYLURQQHPHQW GH FRVLPXODWLRQ JpQpUDOHPHQW DSSHOp 
RUFKHVWUDWHXU DOJRULWKPHV GH V\QFKURQLVDWLRQ HW OH FRXSODJHV HQWUH SOXVLHXUV RXWLOV j OD IRLV 




)LJXUH 10 /D FRVLPXODWLRQ GLUHFWH JDXFKH HW OD FRVLPXODWLRQ LQGLUHFWH GURLWH 
(WDQW GRQQpV FHV PXOWLSOHV LQWpUrWV OD FRVLPXODWLRQ D pWp ODUJHPHQW DSSOLTXpH j 
WUDYHUV OH FRXSODJH GLUHFW HQWUH GHX[ RXWLOV RX OH GpYHORSSHPHQW G¶HQYLURQQHPHQWV GH FR
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 11 
VLPXODWLRQ GDQV SOXVLHXUV VHFWHXUV GH O¶LQJpQLHULH FRPPH O¶DXWRPRELOH )ORZPDVWHU 
O¶DpURQDXWLTXH &RVL0DWH OD GpIHQVH $'YDQWDJH OD PpFDWURQLTXH >*21= 010@ OD 
FKLPLH >+,// 1@ O¶pOHFWURQLTXH HW OD PLFURpOHFWURQLTXH >58(/ 00@ >/(0$5 000@ OHV 
UpVHDX[ pOHFWULTXHV >0(5' 011@ OD WHUUH  FOLPDW PpWpR RFpDQ (60)«  
'DQV OH VHFWHXU GX EkWLPHQW OHV XWLOLVDWHXUV RQW HX UHFRXUV j SOXVLHXUV UHSULVHV j OD 
WHFKQLTXH GH FRVLPXODWLRQ SRXU FRXSOHU OHV RXWLOV QpFHVVDLUHV j OD PLVH HQ SODFH G¶XQH 
VLPXODWLRQ FRPSOqWH &HV FDV GH FRVLPXODWLRQV pWDEOLV GDQV OH EkWLPHQW SHXYHQW rWUH 
UpSHUWRULpV VHORQ OHV GHX[ W\SRORJLHV GH FRVLPXODWLRQ 
 8QH FRVLPXODWLRQ GLUHFWH HQWUH GHX[ RXWLOV GDQV XQH DUFKLWHFWXUH PDvWUHHVFODYH 
FRPPH O¶H[HPSOH ORUV GH O¶LQWpJUDWLRQ GX VLPXODWHXU pQHUJpWLTXH GX EkWLPHQW 
© (63U ª DYHF OH VLPXODWHXU GH OXPLqUH © 5DGLDQFH ª >-$1 1@ RX pJDOHPHQW 
DYHF OH VLPXODWHXU G\QDPLTXH GHV IOXLGHV © )OXHQW ª >'-8 00@ /H VLPXODWHXU 
GHV V\VWqPHV pQHUJpWLTXH © 7516<6 ª D DXVVL pWp FRXSOp DYHF G¶DXWUHV 
SURJUDPPHV FRPPH © ((6 ª >.(, 00@ HW © 0DWODE ª >5(,' 00@  
 8QH FRVLPXODWLRQ RUFKHVWUpH SDU XQ HQYLURQQHPHQW GH FRVLPXODWLRQ  O¶H[SORLWDWLRQ 
GH FHWWH VROXWLRQ V¶HVW pODUJLH DYHF OH GpYHORSSHPHQW G¶XQ HQYLURQQHPHQW 
VSpFLILTXH DX GRPDLQH GX EkWLPHQW OH %&97% >:(7 00@ WHQDQW FRPSWH GH VHV 
SDUWLFXODULWpV HW PHWWDQW HQ SODFH GHV FRXSODJHV DYHF GHV RXWLOV GH VLPXODWLRQ GX 
EkWLPHQW FRPPH 7516<6 (QHUJ\3OXV '\PROD«'HSXLV SOXVLHXUV FRXSODJHV 
HQWUH SOXVLHXUV VLPXODWHXUV RQW pWp WHVWpV SRXU GLIIpUHQWV FDV G¶pWXGHV >6$* 011@ 
>3$1 011@ >*8 011@« 
'DQV OD SUHPLqUH FDWpJRULH O¶XWLOLVDWHXU VH GRLW GH UpDOLVHU DX FDV SDU FDV OH FRXSODJH 
HQWUH OHV GHX[ RXWLOV GRQW LO D EHVRLQ FH TXL V¶DYqUH XQH WkFKH IDVWLGLHXVH GHPDQGDQW GHV 
HIIRUWV FRQVLGpUDEOHV GH GpYHORSSHPHQW /D GHX[LqPH VROXWLRQ SUpVHQWH SOXV GH IDFLOLWpV HQ 
WHUPH G¶LPSOpPHQWDWLRQ pWDQW GRQQp TXH OHV GLIIpUHQWV RXWLOV GH OD FRVLPXODWLRQ VHURQW UHOLpV 
DX PrPH HQYLURQQHPHQW GH FRVLPXODWLRQ /¶XWLOLVDWLRQ G¶XQH DSSURFKH FRPSRVDQW ORJLFLHO 
GpGLp VWDQGDUGLVDQW OHV LQWHUIDFHV GHV RXWLOV YD SHUPHWWUH G¶DXWRPDWLVHU GH JpQpUDOLVHU HW GH 
IDFLOLWHU OD PLVH HQ °XYUH GH FHV GHX[ VROXWLRQV   
,,,1 ,QWpUrWV GH OD FRVLPXODWLRQ j EDVH GH FRPSRVDQWV ORJLFLHOV 
3RXU IDFLOLWHU OD PLVH HQ °XYUH GH FHV FRVLPXODWLRQV SOXVLHXUV FRPPXQDXWpV RQW QRWp 
OH EHVRLQ G¶XQH VWDQGDUGLVDWLRQ 'DQV OH VHFWHXU DXWRPRELOH SDU H[HPSOH GHV HIIRUWV 
FRQVLGpUDEOHV RQW pWp HIIHFWXpV j WUDYHUV OH SURMHW HXURSpHQ 0RGHOLVDU >:(%B02'(@ 
FRQGXLVDQW DX GpYHORSSHPHQW GHV )0, HW SHUPHWWDQW DX[ GLIIpUHQWV SDUWHQDLUHV G¶pFKDQJHU GHV 
PRGqOHV RX GH FRVLPXOHU OHXUV RXWLOV G¶RULJLQH 8Q DXWUH VWDQGDUG GH FRPSRVDQWV GpGLp j OD 
FRVLPXODWLRQ XQLTXHPHQW D pJDOHPHQW pPHUJp GDQV OD FRPPXQDXWp K\GUDXOLTXH ,O V¶DJLW GX 




 (60) (DUWK 6\VWHP 0RGHOLQJ )UDPHZRUN KWWSZZZFLVOXFDUHGXUHVHDUFK00HVPIMVS  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
VWDQGDUG 2SHQ0, VH EDVDQW VXU OH ODQJDJH 0LFURVRIW & HW HVW GRQF GpSHQGDQW GH FHWWH 
SODWHIRUPH G¶XWLOLVDWLRQ 8Q DXWUH VWDQGDUG GH FRPSRVDQW SOXV JpQpULTXH OH &&$ D pWp 
GpYHORSSp SRXU GHV DSSOLFDWLRQV QpFHVVLWDQWV GH JURVVHV FDSDFLWpV GH FDOFXO ,O D pWp SDU 
H[HPSOH DSSOLTXp DX[ VFLHQFHV GH OD WHUUH >/$5 00@      
(Q HIIHW XQ RXWLO GH VLPXODWLRQ SHXW rWUH DFWHXU G¶XQH FRVLPXODWLRQ V¶LO SHXW RIIULU GHV 
LQWHUIDFHV GH FRPPXQLFDWLRQ DYHF VRQ VROYHXU DILQ GH OH GpPDUUHU HW GH O¶DUUrWHU GHSXLV 
O¶H[WpULHXU &HSHQGDQW OHV LQWHUIDFHV IRXUQLHV SDU OHV GLIIpUHQWV RXWLOV VRQW WUqV YDULpHV DX 
QLYHDX GH OD V\QWD[H GH OD QDWXUH GHV GRQQpHV HWF &HFL YD QpFHVVLWHU XQ WUDLWHPHQW HW XQ 
GpYHORSSHPHQW DX FDV SDU FDV /D PLVH HQ °XYUH G¶XQH FRVLPXODWLRQ GDQV XQ RUFKHVWUDWHXU 
;1 PDvWUH HW GHX[ DXWUHV PRGqOHV ; HW ; HVFODYHV VH IDLW JpQpUDOHPHQW GH PDQLqUH 
VpSDUpH )LJXUH 10 JDXFKH 
(Q YXH GH IDFLOLWHU HW JpQpUDOLVHU OD SURFpGXUH GH FRVLPXODWLRQ XQH WHFKQLTXH VH 
EDVDQW VXU OH VWDQGDUG GH FRPSRVDQW ORJLFLHO SHXW rWUH XWLOLVpH 8Q VWDQGDUG GH FRPSRVDQW 
ORJLFLHO SRXU OD FRVLPXODWLRQ VLJQLILH HVVHQWLHOOHPHQW XQH QRUPDOLVDWLRQ GHV LQWHUIDFHV GH 
FRPPXQLFDWLRQ TXL YD UHQGUH OHXU XWLOLVDWLRQ GDQV G¶DXWUHV HQYLURQQHPHQW SOXV IDFLOH 'H 
FHWWH PDQLqUH OD FRVLPXODWLRQ WUDLWpH SUpFpGHPPHQW SHXW rWUH GpYHORSSpH GH OD IDoRQ 
VXLYDQWH  ; HW ; VRQW HQFDSVXOpV VRXV OD IRUPH G¶XQ FRPSRVDQW ORJLFLHO GRQF LOV RQW OHV 
PrPHV LQWHUIDFHV ,O VXIILW DORUV GH GpYHORSSHU XQ XQLTXH FRQQHFWHXU GX FRPSRVDQW ORJLFLHO 















)LJXUH 10 /D FRVLPXODWLRQ VDQV HW DYHF O¶XWLOLVDWLRQ G¶XQ VWDQGDUG GH FRPSRVDQW ORJLFLHO 
8QH IDFHWWH GpGLpH j OD FRVLPXODWLRQ D pWp LPSOpPHQWpH GDQV OH VWDQGDUG GHV 
FRPSRVDQWV ORJLFLHOV ,&$U DILQ GH UpSRQGUH j FHV EHVRLQV /HV GpWDLOV GH FHWWH IDFHWWH DLQVL 
TXH OH SURFHVVXV GH VRQ XWLOLVDWLRQ HW O¶LQWpUrW GH FHWWH DSSURFKH VHURQW PRQWUpV j WUDYHUV XQ 
H[HPSOH GH FRVLPXODWLRQ UpDOLVp HQWUH &20),( HW %5$+06 GDQV O¶HQYLURQQHPHQW 
6LPXOLQN &HWWH pWXGH VH IRFDOLVHUD VXU OD VWDQGDUGLVDWLRQ GHV SRUWV HW GHV LQWHUIDFHV GHV 
DFWHXUV GH OD FRVLPXODWLRQ GH PDQLqUH j SRXYRLU rWUH XWLOLVpV GDQV OH FDGUH GH SOXVLHXUV FDV GH 
FRXSODJH HW DYHF SOXVLHXUV VWUDWpJLHV GH FRVLPXODWLRQ  
                                                 
 2SHQ0,  2SHQ 0RGHOLQJ ,QWHUIDFH ZZZRSHQPLRUJ 
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&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
&20),( SHUPHW XQH PRGpOLVDWLRQ DVVH] ILQH GH O¶HQYHORSSH WKHUPLTXH GX EkWL 
&RPPH SOXVLHXUV DXWUHV ORJLFLHOV GH OD VLPXODWLRQ pQHUJpWLTXH GX EkWLPHQW LO QH QpJOLJH SDV 
O¶XVDJHU pWDQW GRQQp TX¶LO SUHQG HQ FRPSWH OD SXLVVDQFH WKHUPLTXH TX¶LO GpJDJH j WUDYHUV GHV 
VFpQDULRV SUpGpILQLV DYDQW OD VLPXODWLRQ 3DU FRQWUH FHWWH PRGpOLVDWLRQ QH SUHQG SDV HQ 
FRQVLGpUDWLRQ OD FRPSOH[LWp GH OD YDULDWLRQ G\QDPLTXH GX FRPSRUWHPHQW GH O¶XVDJHU &H 
GHUQLHU SRLQW HVW HQ HIIHW PDMHXU SDU UDSSRUW  
DX[ VRXUFHV G¶LQFHUWLWXGHV LQGXLWHV SDU OH FRPSRUWHPHQW GH O¶XVDJHU GDQV OD 
VLPXODWLRQ GX EkWLPHQW HW O¶HVWLPDWLRQ GH O¶LQIOXHQFH GH FHFL VXU OD FRQVRPPDWLRQ JOREDOH 
j OD PRGpOLVDWLRQ HW j OD SULVH HQ FRPSWH GX FRQIRUW >&$1 00@ 
(Q HIIHW O¶DSSURFKH GH PRGpOLVDWLRQ SDU VFpQDULR QH SHUPHW SDV GH UHSUpVHQWHU 
O¶LQWHUDFWLRQ GH O¶XVDJHU DYHF VRQ HQYLURQQHPHQW HW QH SHUPHW GRQF SDV HQWUH DXWUH GH 
YpULILHU OH UHVSHFW GH VRQ FRQIRUW &HFL FRQVWLWXH XQ SDUDPqWUH VHQVLEOH QpFHVVLWDQW XQH pWXGH 
GqV OD SKDVH GH FRQFHSWLRQ  
2U O¶DPpOLRUDWLRQ GHV RXWLOV SRXU OD SULVH HQ FRPSWH GH O¶XVDJHU YD QpFHVVLWHU GHV 
HIIRUWV FRQVLGpUDEOHV DX QLYHDX PpWKRGRORJLTXH DLQVL TX¶DX QLYHDX GH O¶LPSOpPHQWDWLRQ DORUV 
TX¶LO H[LVWH G¶DXWUHV RXWLOV VSpFLDOLVpV GDQV FH GRPDLQH TXL SRXUUDLHQW OHV FRPSOpWHU SRXU 
GpSDVVHU OHXUV OLPLWHV FRPPH OH ORJLFLHO %UDKPV  
/HV WUDYDX[ GH .DVKLI HW /H >.$6+ 011@ >/( 010@ RQW GpPRQWUp OD FDSDFLWp GH 
O¶RXWLO %5$+06 j DVVXUHU XQH VLPXODWLRQ SHUIRUPDQWH GX FRPSRUWHPHQW GH O¶XVDJHU GDQV OHV 
EkWLPHQWV SRXU XQH PHLOOHXUH JHVWLRQ GH O¶pQHUJLH %5$+06 HVW XQH SODWHIRUPH PXOWLDJHQW 
SHUPHWWDQW GH VLPXOHU OH FRPSRUWHPHQW UpDFWLI HW GpOLEpUDWLI G¶XQ RFFXSDQW /¶RFFXSDQW \ HVW 
PRGpOLVp FRPPH XQ DJHQW TXL HVW FRQVFLHQW GH VRQ HQYLURQQHPHQW HW SHXW GRQF UpDJLU VXU VHV 
REMHWV LFL OH FKDXIIDJH HW PRGLILHU OHXUV pWDWV HQ IRQFWLRQ GHV LQIRUPDWLRQV SHUoXHV OD 
WHPSpUDWXUH FRPPH QRXV O¶DYRQV GpFULW GDQV OH FKDSLWUH   
&RQWUDLUHPHQW j &RPILH TXL RIIUH OD SRVVLELOLWp G¶HQ H[WUDLUH OHV FDSDFLWpV GH 
PRGpOLVDWLRQ %UDKPV Q¶DXWRULVH SDV XQH VpSDUDWLRQ HQWUH OH PRGqOH HW VRQ VROYHXU OD 
PDFKLQH YLUWXHOOH GH %UDKPV SRXU XQH UpVROXWLRQ H[WHUQH 3DU FRQVpTXHQW OHV PRGqOHV GH 
%UDKPV QH SHXYHQW rWUH VLPXOpV TXH GDQV OHXU SURSUH HQYLURQQHPHQW /D FRVLPXODWLRQ 
V¶DYqUH GRQF O¶XQLTXH VROXWLRQ SHUPHWWDQW G¶DYRLU XQH VLPXODWLRQ GpWDLOOpH j OD IRLV GH 
O¶HQYHORSSH GX EkWLPHQW YLD &20),( HW GX FRPSRUWHPHQW GHV XVDJHUV j O¶DLGH GH %5$+06 
/D GLIILFXOWp GH FHWWH FRVLPXODWLRQ UpVLGH GDQV XQ FRXSODJH GH GHX[ PRGqOHV GH QDWXUH 
GLIIpUHQWH GLVFUHWpYpQHPHQWLHOV SDV GH VLPXODWLRQ SDUDGLJPH GH PRGpOLVDWLRQ HWF 
&20),( HVW XQ VLPXODWHXU SK\VLTXH pWXGLDQW GHV SKpQRPqQHV SK\VLTXHV DORUV TXH %UDKPV 
HVW XQ VLPXODWHXU PXOWLDJHQW EDVp VXU GHV UqJOHV GH FRPSRUWHPHQW  
/H PRGqOH LVVX GH &20),( HVW XQ PRGqOH GLVFUHW pFKDQWLOORQQp j SDV G¶XQH KHXUH HW 
OHV PRGqOHV GH %UDKPV VRQW pYpQHPHQWLHOV DFWLRQV GHV DJHQWV UpVROXV HQ WHPSV GLVFUHW /HV 
pYpQHPHQWV GH %UDKPV QH VRQW PLV j MRXU TX¶j FKDTXH SDV GH WHPSV LFL 0 VHFRQGHV SDV GH 
O¶KRUORJH /¶RUFKHVWUDWLRQ GH FHV PRGqOHV GRLW GRQF DVVXUHU XQH ERQQH JHVWLRQ GX SDV GH 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
V\QFKURQLVDWLRQ GH PDQLqUH j GpWHFWHU GH PDQLqUH SUpFLVH OHV pYpQHPHQWV GH %UDKPV 7URLV 
VWUDWpJLHV G¶RUFKHVWUDWLRQ VHURQW SURSRVpHV SDU OD VXLWH  
&HV SUREOqPHV G
LQWHURSpUDELOLWp VHURQW WUDLWpV HQ DSSOLFDWLRQ j FH FRXSODJH JUkFH DX 
FRQFHSW GH FRPSRVDQW ORJLFLHO &H FRQFHSW VHUD HQVXLWH JpQpUDOLVp SRXU OH UHQGUH DFFHVVLEOH j 
SOXVLHXUV DSSOLFDWLRQV HW RXWLOV GH VLPXODWLRQ  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
,,, 2UFKHVWUDWLRQ GHV DFWHXUV GH OD FRVLPXODWLRQ  H[HPSOHV GH VWUDWpJLHV 
G¶RUFKHVWUDWLRQ  
'DQV FH SDUDJUDSKH RQ SURSRVH TXHOTXHV VWUDWpJLHV SRVVLEOHV G¶RUFKHVWUDWLRQ GHV GHX[ 
PRGqOHV DXWRQRPHV TXL VHURQW pWXGLpHV GDQV OH EXW GH GpWHUPLQHU OHV IRQFWLRQQDOLWpV TXL 
GRLYHQW rWUH LPSOpPHQWpHV GDQV XQ FRPSRVDQW GH FRVLPXODWLRQ SRXU TX¶LOV VRLHQW FRPSDWLEOHV 
DYHF GLYHUVHV VWUDWpJLHV GH V\QFKURQLVDWLRQ HW SRXU GpILQLU SDU OD VXLWH OHV LQWHUIDFHV GH OD 
IDFHWWH GH FRVLPXODWLRQ GX FRPSRVDQW ,&$U  
,,,1 /D V\QFKURQLVDWLRQ j SDV IL[H 
8QH VWUDWpJLH EDVLTXH SHXW rWUH WRXW G¶DERUG pYRTXpH TXDQG LO V¶DJLW GH GHX[ 
VLPXODWHXUV D\DQW OH PrPH SDV GH WHPSV HW SRXU OHVTXHOV OD V\QFKURQLVDWLRQ HQWUH HX[ VH IDLW j 
FKDTXH SDV GX WHPSV RX j XQ PXOWLSOH GX SDV GH WHPSV 2U OH SDV GH WHPSV GX PRGqOH 
&20),( HVW IL[p j XQH KHXUH FH TXL Q¶HVW SDV DGDSWp j XQH VLPXODWLRQ GH %UDKPV HW QH 
SHUPHW SDV GH ELHQ GpWHFWHU OHV pYpQHPHQWV TX¶LO JpQqUH  
'DQV XQ SUHPLHU WHPSV RQ VXSSRVH TXH OD V\QFKURQLVDWLRQ HQWUH OHV GHX[ RXWLOV Q¶HVW 
DVVXUpH TX¶DX SDV GH WHPSV OH SOXV JUDQG TXL HVW FHOXL GX PRGqOH &20),( )LJXUH 10 $YHF 
FHWWH VWUDWpJLH O¶XWLOLVDWLRQ G¶XQ SDV GH WHPSV UpGXLW SRXU OD VLPXODWLRQ GH %UDKPV Q¶D GRQF 
SDV G¶LQIOXHQFH VXU OHV UpVXOWDWV JOREDX[ GH OD VLPXODWLRQ HW QH SHUPHW SDV XQH DPpOLRUDWLRQ GH 
OD SUpFLVLRQ YX TXH OD V\QFKURQLVDWLRQ HQWUH %UDKPV HW &20),( QH VH IDLW TXH WRXWHV OHV 









)LJXUH 10 /D V\QFKURQLVDWLRQ j SDV IL[H HQWUH &20),( HW %5$+06 
&HWWH FRVLPXODWLRQ FRXSODQW GHX[ VLPXODWHXUV GH FRQVWDQWH GH WHPSV GLIIpUHQWH HVW 
XQH FRVLPXODWLRQ GH W\SH ©0XOWLUDWHª  PXOWLFDGHQFHV &H W\SH GH FRVLPXODWLRQ HW VRXYHQW 
UHQFRQWUp GDQV OHV V\VWqPHV FRPSOH[HV FRXSODQW GHV FRPSRVDQWV LVVXV GH GLVFLSOLQHV 
GLIIpUHQWHV HW GRQF FDUDFWpULVpV SDU GHV YDULDWLRQV WHPSRUHOOHV GLIIpUHQWHV >62/ 00@ 
3OXVLHXUV PpWKRGHV GH FRXSODJHV WUDLWDQW FHV GLIIpUHQFHV RQW pWp pWXGLpHV GHSXLV OHV DQQpHV 0 
>*($5 1@ >*21= 010@ >(// 000@ >*5$9 001@ >75&. 00@ >%28 00@ VH EDVDQW 
SULQFLSDOHPHQW VXU O¶LQWHUSRODWLRQ HW O¶H[WUDSRODWLRQ GHV GRQQpHV 
,,, /D V\QFKURQLVDWLRQ j SDV YDULDEOH 
2Q SHXW FODVVHU FHV GLIIpUHQWHV VWUDWpJLHV VHORQ GHX[ SULQFLSDOHV FDWpJRULHV 'HV 
VWUDWpJLHV GH V\QFKURQLVDWLRQ SDU SUpGLFWLRQ VH EDVDQW JpQpUDOHPHQW VXU GHV PpWKRGHV 
G¶H[WUDSRODWLRQ SRXU SUpGLUH OH SURFKDLQ LQVWDQW GH V\QFKURQLVDWLRQ DYHF OD SRVVLELOLWp GH 
UpGXLUH OH SDV GH VLPXODWLRQ DXWRXU GH FH SRLQW &HV VWUDWpJLHV GH FRVLPXODWLRQ QH VRQW SDV 
pWXGLpHV LFL HW QH VHURQW SDV VXSSRUWpHV SDU OD QRUPH DFWXHOOH GH O¶,&$U GH FRVLPXODWLRQ  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
2Q WURXYH DXVVL GHV VWUDWpJLHV GH FRVLPXODWLRQ SDU FRUUHFWLRQ VH EDVDQW JpQpUDOHPHQW 
VXU GHV PpWKRGHV GH UHWRXU HQ DUULqUH &HUWDLQHV PpWKRGHV RQW pWp DSSOLTXpHV GDQV QRWUH FDV 
G¶pWXGH /D IDLVDELOLWp GH FHV PpWKRGHV D pWp YpULILpH FHSHQGDQW OHXUV PLVHV HQ °XYUH HQ YXH 
G¶XQH FRPSDUDLVRQ GH OHXUV SHUIRUPDQFHV QH VRQW SDV DFWXHOOHPHQW UpDOLVpHV FDU O¶XWLOLVDWLRQ 
GH 6LPXOLQN QH OH SHUPHWWDLW SDV IDFLOHPHQW FH TXL DXUDLW GRQF QpFHVVLWp OH GpYHORSSHPHQW 
G¶DOJRULWKPHV GH V\QFKURQLVDWLRQ VSpFLILTXHV SOXV DGDSWpV j FHV VWUDWpJLHV  
,,,1 /D V\QFKURQLVDWLRQ DYHF XQ UHWRXU HQ DUULqUH 
&HWWH VWUDWpJLH VH EDVH VXU OH SULQFLSH GX UHWRXU HQ DUULqUH DX SDV GH V\QFKURQLVDWLRQ 
TXL SUpFqGH OD GpWHFWLRQ G¶XQ pYqQHPHQW WHO TX¶XQ IUDQFKLVVHPHQW GH VHXLO GHV QLYHDX[ GHV 
WHPSpUDWXUHV /¶RUFKHVWUDWHXU SHXW LQWHUURPSUH TXDQG F¶HVW SRVVLEOH OD VLPXODWLRQ GqV OD 
GpWHFWLRQ G¶XQ pYpQHPHQW LQWHUUXSWLRQ GH OD VLPXODWLRQ GH %UDKPV VXU XQ GpSODFHPHQW HQWUH 
OHV ]RQHV SDU H[HPSOH RX DXWRULVHU OHV DFWHXUV j ILQLU OHXUV FDOFXOV HW DERXWLU DX SURFKDLQ SDV 
GH V\QFKURQLVDWLRQ /RUVTX¶XQ pYpQHPHQW HVW GpWHFWp XQ UHWRXU HQ DUULqUH V¶LPSRVH SRXU 
SRXYRLU UHGpPDUUHU j SDUWLU GH O¶LQVWDQW G¶RFFXUUHQFH GH O¶pYpQHPHQW  
3OXVLHXUV VROXWLRQV VRQW HQYLVDJHDEOHV SRXU DVVXUHU XQ ERQ © UHGpPDUUDJH ª HQ 
IRQFWLRQ GHV SRVVLELOLWpV RIIHUWHV SDU OH PRGqOH 8QH SUHPLqUH VROXWLRQ VHUDLW TXH &20),( 
UHSDUWH GX GHUQLHU LQVWDQW GH V\QFKURQLVDWLRQ HQ DGRSWDQW XQ SDV GH VLPXODWLRQ HW GH 
V\QFKURQLVDWLRQ SOXV IDLEOH SRXU PLHX[ GpWHFWHU O¶pYpQHPHQW )LJXUH 110 8QH GHX[LqPH 
VROXWLRQ FRQVLVWH VLPSOHPHQW HQ XQH LQWHUSRODWLRQ SHUPHWWDQW GH GpWHFWHU O¶LQVWDQW GX 









5HWRXU HQ DUULqUH UpGXFWLRQ GX 6LP6WHS
PLQQRXYHDX 6LP6WHS
 
)LJXUH 110 /D V\QFKURQLVDWLRQ SDU UHWRXU HQ DUULqUH ORUV GH OD GpWHFWLRQ G¶XQ pYqQHPHQW  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
,,, ([SORLWDWLRQ GH O¶DSSURFKH FRPSRVDQW ORJLFLHO SRXU OD FRVLPXODWLRQ 
,,,1 /D IDFHWWH GH FRVLPXODWLRQ GH O¶,&$U  
/D GpILQLWLRQ GH OD IDFHWWH GH FRVLPXODWLRQ © &RVLPXODWLRQ6ODYH ª GX FRPSRVDQW ,&$U 
D QpFHVVLWp O¶pWXGH GH SOXVLHXUV $3,V RIIHUWHV SDU SOXVLHXUV VROYHXUV DLQVL TXH SOXVLHXUV 
VWUDWpJLHV GH FRXSODJHV SRVVLEOHV FRPPH QRXV O¶DYRQV GpWDLOOp GDQV OH SDUDJUDSKH SUpFpGHQW 
DYHF XQ SDV GH V\QFKURQLVDWLRQ IL[H RX YDULDEOH DYHF LQWHUUXSWLRQ GX SURFHVVXV RX DYHF UHWRXU 
HQ DUULqUH &HFL HVW GDQV OH EXW G¶DYRLU XQH QRUPH JpQpULTXH  
&RPPH FKDTXH IDFHWWH GH OD QRUPH ,&$U OD IDFHWWH GH FRVLPXODWLRQ HVW GpILQLH SDU 











)LJXUH 111 /¶LQWHUIDFH GH FRVLPXODWLRQ GH O¶,&$U 
$ O¶HQWUpH GX FRPSRVDQW RQ UHWURXYH   
± 8 OH YHFWHXU GHV VRXUFHV GX PRGqOH   
± 3  OHV SDUDPqWUHV GX PRGqOH 
$ OD VRUWLH GX FRPSRVDQW RQ D GpILQLW  
± < OH YHFWHXU GHV VRUWLHV  
/HV SULQFLSDOHV LQWHUIDFHV LPSOpPHQWpHV GDQV OD IDFHWWH GH FRVLPXODWLRQ VRQW 
 ,QLWLDOL]H  SHUPHW G¶LQLWLDOLVHU OH PRGqOH HVFODYH HW SUpSDUHU OHV pOpPHQWV GRQW LO D 
EHVRLQ SHQGDQW OD VLPXODWLRQ OLEUDLULHV ILFKLHUV PDFKLQH YLUWXHOOH 
FRQILJXUDWLRQ«  
 6WDUW VWDU7LPH VLP6WHS V\QFK7LPH ,QLWLDO9DOXHV (OOH SHUPHW GH ODQFHU RX GH 
UHODQFHU HQ FDV GH UHWRXU DUULqUH XQH VLPXODWLRQ j SDUWLU G¶XQH GDWH VWDU7LPH DYHF 
XQ SDV GH VLPXODWLRQ VLP6WHS MXVTX¶j O¶LQVWDQW GH V\QFKURQLVDWLRQ V\QFK7LPH HQ 
OXL DIIHFWDQW OHV YDOHXUV LQLWLDOHV GRQW LO D EHVRLQ &HWWH PpWKRGH HVW LQGLVSHQVDEOH 
GDQV OH FDV GX UHWRXU HQ DUULqUH SDU H[HPSOH R OH PRGqOH UHSDUW G¶XQ LQVWDQW QRQ 
SUpYX HW QpFHVVLWH GH SUHQGUH HQ FRPSWH OHV HQWUpHV VRXUFHV j FHW LQVWDQW SUpFLV  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
 5HVXPH VLP6WHS V\QFK7LPH UHODQFH OD VXLWH GH OD VLPXODWLRQ GX PRGqOH j SDUWLU 
GH O¶LQVWDQW R HOOH V¶HVW QRUPDOHPHQW DUUrWpH VDQV LQWHUUXSWLRQ QL UHWRXU DUULqUH 
MXVTX¶j O¶LQVWDQW GH V\QFKURQLVDWLRQ V\QFK7LPH HW DYHF XQ SDV GH VLPXODWLRQ 
VLP6WHS  
 3DXVH  3HUPHW G¶LQWHUURPSUH TXDQG F¶HVW SRVVLEOH OH SURFHVVXV GH VLPXODWLRQ 
DYDQW VD ILQ  
 6WRS  SHUPHW GH WHUPLQHU OD VLPXODWLRQ HQ DVVXUDQW SDU H[HPSOH OD OLEpUDWLRQ GHV 
PpPRLUHV TXL RQW SX rWUH DOORXpHV RX HQ VXSSULPDQW GHV ILFKLHUV TXL QH VRQW SOXV 
QpFHVVDLUHV«  
7RXWHV FHV PpWKRGHV SHUPHWWDQW GH UHQVHLJQHU OHXUV pWDWV GH GpURXOHPHQW j WUDYHUV XQH 
YDULDEOH ERROpHQQH © 6WHS,V'RQH ª &HWWH YDULDEOH FRQWU{OpH SDU O¶RUFKHVWUDWHXU OXL SHUPHW 
G¶DXWRULVHU OH SDVVDJH j O¶pWDSH VXLYDQWH WRXW DX ORQJ GX SURFHVVXV GH OD VLPXODWLRQ HW G¶DSSHO 
GHV GLIIpUHQWHV LQWHUIDFHV 
/H FRPSRVDQW FRQWLHQW pJDOHPHQW SOXVLHXUV PpWDGRQQpHV GDQV OH EXW GH UHQVHLJQHU 
O¶XWLOLVDWHXU VXU OH FRQWHQX GX PRGqOH TXL SHXW rWUH XQH ERLWH QRLUH SRXU OXL &HV 
LQIRUPDWLRQV YRQW SHUPHWWUH XQH PHLOOHXUH FRQQDLVVDQFH GHV FDSDFLWpV GX FRPSRVDQW SRXU 
PLHX[ JpUHU OD FRQQH[LRQ GX FRPSRVDQW HW VRQ RUFKHVWUDWLRQ j WUDYHUV GHV VWUDWpJLHV DYDQFpHV 
3DUPL OHV PpWDLQIRUPDWLRQV RQ SHXW FLWHU 
±OD FDSDFLWp GH YDULHU VRQ SDV GH WHPSV RX SDV 
P OH SDV GH WHPSV GX PRGqOH VL SDV GH WHPSV IL[H 
P OHV SDV GH WHPSV VXSSRUWpV SDU OH PRGqOH RX VRQ LQWHUYDOOH GH YDULDWLRQ VL 
SDV GH WHPSV YDULDEOH  
±OD SRVVLELOLWp G¶LQWHUURPSUH XQH VLPXODWLRQ 
±OD FDSDFLWp GH VH UpLQLWLDOLVHU«  
,,, $SSOLFDWLRQ GH O¶DSSURFKH FRPSRVDQW ORJLFLHO DX FDV G¶pWXGH 
'DQV FHWWH SDUWLH OD VWUDWpJLH GH V\QFKURQLVDWLRQ j SDV IL[H )LJXUH 10 VHUD DGRSWpH 
/H SDV GH VLPXODWLRQ GH %UDKPV D pWp IL[p j 0 VHFRQGHV SRXU TX¶LO SXLVVH DYRLU XQ pFKDQJH 
UpJXOLHU DYHF 0DWODE DILQ GH O¶LQIRUPHU GHV YDULDWLRQV GX FRPSRUWHPHQW GH O¶RFFXSDQW /H SDV 
GH VLPXODWLRQ GH &20),( HVW IL[p SDU OH PRGqOH j 1 KHXUH &HWWH GLIIpUHQFH DX QLYHDX GHV SDV 
GH VLPXODWLRQ HVW JpUpH SDU 6LPXOLQN YLD OHV EORFNV © UDWH 7UDQVLWLRQ ª >:(%B5$7@ TXL 
SHUPHWWHQW O¶DGDSWDWLRQ GHV GRQQpHV pFKDQJpHV HQWUH OHV GHX[ DFWHXUV 
,,,1 /D GpPDUFKH GH PLVH HQ SODFH 
$ILQ GH UpDOLVHU OH FRXSODJH GpFULW SUpFpGHPPHQW GDQV O¶HQYLURQQHPHQW 6LPXOLQN HW HQ 
SDVVDQW SDU O¶DSSURFKH FRPSRVDQW SOXVLHXUV pWDSHV VHURQW VXLYLHV /D SUHPLqUH pWDSH FRQVLVWH 
j OD JpQpUDWLRQ GHV FRPSRVDQWV ORJLFLHOV GHPDQGpV GHSXLV OHXUV RXWLOV G¶RULJLQH JUkFH DX[ 
SOXJRXWV GpGLpV  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 10 
(QVXLWH OHV GHX[ FRPSRVDQWV VHURQW LPSRUWpV HQ WDQW TXH ©  6IRQFWLRQV ª GDQV 
0DWODE6LPXOLQN YLD OH PrPH SOXJLQ JpQpULTXH )LJXUH 11 ,OV SHXYHQW DLQVL rWUH FRQQHFWpV 
DX PRGqOH GH FKDXIIDJH HW VLPXOpV GDQV FHW HQYLURQQHPHQW  
$GDSWDWHXU
 
)LJXUH 11 3ULQFLSH GH OD SURFpGXUH GH PLVH HQ SODFH GX FRXSODJH  
,,,11 /H SOXJRXW GH &20),( 
3RXU FRQVWUXLUH OH FRPSRVDQW GH FRVLPXODWLRQ GH &20),( OH SOXJRXW DXWRPDWLTXH 
GHSXLV FHW RXWLO $QQH[H  HVW XWLOLVp /H SOXJRXW &20),( YD SURFpGHU j O¶H[WUDFWLRQ GHV 
PDWULFHV JpQpUpHV HW OD UHFRQVWUXFWLRQ HQ -DYD GX V\VWqPH G¶pWDW GLVFUHW FKDSLWUH  ,,,1  
>@ &H V\VWqPH HVW GLVFUpWLVp LO Q¶D GRQF SDV EHVRLQ G¶XQ VROYHXU GH UpVROXWLRQ SRXU 
V¶H[pFXWHU ,O SHXW rWUH DLQVL FRQVLGpUp FRPPH XQ FRPSRVDQW DXWRQRPH FRPSRVDQW
VLPXODWHXU  
&RQWUDLUHPHQW j OD IDFHWWH GH VLPXODWLRQ G\QDPLTXH 2'( DXFXQH DGDSWDWLRQ 
VpPDQWLTXH Q¶HVW QpFHVVDLUH SRXU GpILQLU OHV LQWHUIDFHV GX FRPSRVDQW ,O VXIILW DLQVL GH 
FRPSOpWHU OHV LQWHUIDFHV QpFHVVDLUHV GX FRPSRVDQW DYHF OHV LQIRUPDWLRQV FRQYHQDEOHV j SDUWLU 
GHV pTXDWLRQV GX V\VWqPH G¶pWDW  
,O V¶DJLW HVVHQWLHOOHPHQW GH GpILQLU OHV PDWULFHV G¶pWDWV j SDUWLU GHV ILFKLHUV GHV PDWULFHV 
j OD PpWKRGH LQLWLDOL]H FDOFXOHU OD VRUWLH < HW PHWWUH j MRXU OH V\VWqPH G¶pWDW j FKDTXH DSSHO 
GH OD PpWKRGH UHVXPH RX VWDUW SRXU OD SUHPLqUH LWpUDWLRQ /H SDV GH VLPXODWLRQ HVW LPSRVp 
SDU OH PRGqOH HW UHQVHLJQp HQ WDQW TXH PpWD GRQQp  
,,,1 /H SOXJRXW GH %UDKPV 
&H SOXJRXW DXWRPDWLTXH SHUPHW OD JpQpUDWLRQ GX FRPSRVDQW LQWpJUDQW j OD IRLV OH 
PRGqOH GH O¶RFFXSDQW DLQVL TXH VD PDFKLQH YLUWXHOOH GH UpVROXWLRQ  FRPSRVDQWVLPXODWHXU FI 
FKDSLWUH  
,O DVVXUH XQH DGDSWDWLRQ V\QWD[LTXH HQWUH OHV SRUWV GH O¶,&$U HW OHV LQWHUIDFHV RIIHUWHV 
SDU %UDKPV SRXU OD FRPPXQLFDWLRQ DYHF VHV PRGqOHV HQ OHFWXUH HW HQ pFULWXUH H[HPSOH  
VHW$JHQW$WWULEXWH'RXEOH JHW$JHQW/RFDWLRQ JHW2EMHFW$WWULEXWH6WULQJ« SRXU GpILQLU VHV 
GLIIpUHQWHV HQWUpHVVRUWLHV  
&HWWH DGDSWDWLRQ HVW DXVVL DVVXUpH HQWUH OHV LQWHUIDFHV GH O¶,&$U HW OHV LQWHUIDFHV GH 
FRPPDQGH H[WHUQH OD PDFKLQH YLUWXHOOH GH %UDKPV j FKDTXH pWDSH GH OD VLPXODWLRQ $ 
O¶LQLWLDOLVDWLRQ GX FRPSRVDQW OD PDFKLQH YLUWXHOOH GH %UDKPV %90 HVW ODQFpH HQ LPSRVDQW 
OD GDWH GH VRQ GpPDUUDJH /D VLPXODWLRQ SHXW rWUH HQVXLWH GpPDUUpH DUUrWpH RX UHSULVH JUkFH 
DX[ $3, VXLYDQWHV  -$3,JHW90&RQWUROOHUVWDUW -$3,JHW90&RQWUROOHUUHVXPH 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 11 
-$3,JHW90&RQWUROOHUVWRS«'HV LQIRUPDWLRQV VXU OD ILQ G¶XQH pWDSH GH FDOFXO 
6WHS,V'RQH RX VXU OD GpWHFWLRQ G¶XQ pYpQHPHQW VRQW pJDOHPHQW UpFXSpUpHV« 
/D V\QFKURQLVDWLRQ HQWUH %UDKPV HW O¶H[WpULHXU SHXW VH IDLUH HQ XWLOLVDQW O¶$3, 
© $ZDLW7LPH$GYDQFH ª TXL VXUYHLOOH OD VLPXODWLRQ HW QRWLILH WRXV OHV pYpQHPHQWV 2Q SHXW DLQVL 
DUUrWHU OD %90 GqV TXH O¶LQVWDQW GH O¶pYqQHPHQW GpWHFWp HVW VXSpULHXU RX pJDO DX WHPSV GH 
V\QFKURQLVDWLRQ GpVLUp V\QFK7LPH  
,,,1 /H SOXJLQ 6LPXOLQN 
'H OD PrPH PDQLqUH TXH SRXU OH SOXJLQ GH OD IDFHWWH 2'( XQ SOXJLQ SRXU OD IDFHWWH 
GH FRVLPXODWLRQ HVW UpDOLVp /D 6IRQFWLRQ GLVFUqWH DXFXQH YDULDEOH FRQWLQXH $QQH[H  HVW 
HPSOR\pH j OD SODFH GH OD 6IRQFWLRQ FRQWLQXH SRXU SHUPHWWUH DX FRPSRVDQW G¶LQWHUDJLU DYHF OH 
VROYHXU ,O V¶DJLW SULQFLSDOHPHQW G¶H[pFXWHU LQLWLDOL]H HW VWDUW DX SUHPLHU DSSHO GX VROYHXU 
IODJ 0 HW HQVXLWH UHVXPH j FKDTXH GHPDQGH GH FDOFXO GHV VRUWLHV IODJ  WRXW HQ DIIHFWDQW 
OHV QRXYHOOHV HQWUpHV DX FRPSRVDQW HW UpFXSpUDQW OHV GHUQLqUHV VRUWLHV 
8QH IRLV UpDOLVp FH SOXJLQ SHUPHW DXWRPDWLTXHPHQW  G¶LPSRUWHU G¶LQWURVSHFWHU HW 
G¶XWLOLVHU SOXVLHXUV FRPSRVDQWV ORJLFLHOV GH OD PrPH PDQLqUH FH TXL SHXW QHWWHPHQW IDFLOLWHU 
OD PLVH HQ °XYUH GH SOXVLHXUV FDV GH FRVLPXODWLRQ $LQVL OHV ,&$U GH &20),( HW GH %UDKPV 
SHXYHQW rWUH XWLOLVpV j O¶DLGH GH FH PrPH SOXJLQ HW VLPXOpV GDQV 6LPXOLQN HQ WDQW TXH GHV 6
IRQFWLRQV FODVVLTXHV )LJXUH 11 
,,, 5pVXOWDWV GH OD FRVLPXODWLRQ  
/HV 6IRQFWLRQV FRUUHVSRQGDQWHV DX[ ,&$U GH &20),( HW %UDKPV SHXYHQW rWUH 
FRQQHFWpHV HQWUH HOOHV HW j G¶DXWUHV FRPSRVDQWV GH OD ELEOLRWKqTXH 6LPXOLQN GH PDQLqUH j 
DERXWLU DX VFKpPD JOREDO GX V\VWqPH GpVLUp )LJXUH 10 /HV SULQFLSDX[ UpVXOWDWV GH FHWWH FR
VLPXODWLRQ VRQW SUpVHQWpV GDQV OD ILJXUH FLGHVVRXV )LJXUH 11  
'DQV OD SUHPLqUH FRXUEH RQ SHXW REVHUYHU OD YDULDWLRQ GH OD SUpVHQFH GH O¶RFFXSDQW 
GDQV OD ]RQH SULQFLSDOH ]RQH 1 2Q \ UHWURXYH OHV VFpQDULRV GHV GpSODFHPHQWV SUpGpILQLV GDQV 
OH PRGqOH GH %5$+06 FI FKDSLWUH  2Q REVHUYH pJDOHPHQW VXU OD WURLVLqPH FRXUEH OD 
YDULDWLRQ GH OD FRQVLJQH GH FKDXIIDJH GRQQpH SDU O¶RFFXSDQW VHORQ OH GpSDVVHPHQW GHV OLPLWHV 
GH WHPSpUDWXUH UHSUpVHQWpHV VXU OD GHX[LqPH FRXUEH ([WLQFWLRQ VL 7! 7PD[  0& HW PLVH 
HQ PDUFKH VL 7 7PLQ 1& 3DU FRQWUH VL O¶RFFXSDQW Q¶HVW SDV GDQV OD ]RQH FKDXIIpH LO QH 
SHXW SOXV DJLU VXU OD FRQVLJQH PrPH VL OD WHPSpUDWXUH GpSDVVH OH VHXLO GH FRQIRUW HW HOOH 
FRQWLQXH GRQF G¶DXJPHQWHU SRXU DWWHLQGUH GHV QLYHDX[ SOXV KDXWV FRPPH FH TXL V¶HVW SDVVp j 
O¶LQVWDQW W 1K  
2Q SHXW SDU H[HPSOH HQYLVDJHU GH FRPSDUHU O¶LPSDFW pQHUJpWLTXH GH GHX[ 
FRPSRUWHPHQWV GLIIpUHQWV GH O¶RFFXSDQW FHOXL TXL HVW UHSUpVHQWp LFL HW XQ DXWUH SOXV FRQVFLHQW 
pQHUJpWLTXHPHQW TXL pWHLQW OH FKDXIIDJH DYDQW GH TXLWWHU OH ORFDO SRXU XQH ORQJXH GXUpH  
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 




)LJXUH 11 /HV UpVXOWDWV GH OD FRVLPXODWLRQ HQWUH &20),( HW %UDKPV GDQV 6LPXOLQN 
/D VLPXODWLRQ GH 0 KHXUHV GX V\VWqPH FRPSOHW D GXUp HQYLURQ 0 PLQXWHV HW GRQF OD 
VLPXODWLRQ G¶XQH DQQpH FRPSOqWH QpFHVVLWH GHV MRXUQpHV HQWLqUHV &HWWH OHQWHXU GH OD 
VLPXODWLRQ JOREDOH HW GXH SULQFLSDOHPHQW j OD V\QFKURQLVDWLRQ HQWUH 6LPXOLQN HW %UDKPV 
HVVHQWLHOOHPHQW O¶DUUrW HW OD UHSULVH GH OD %90 HW QH UHPHW SDV HQ FDXVH O¶DSSURFKH SDU 
FRPSRVDQWV ORJLFLHOV /D VLPXODWLRQ G¶XQ PRGqOH GH %UDKPV GHSXLV 6LPXOLQN D PXOWLSOLp SDU 
10 OHV WHPSV GH FDOFXO SDU UDSSRUW j XQH VLPXODWLRQ ODQFpH GLUHFWHPHQW GH %UDKPV TXL pWDLW 
GpMj DVVH] OHQWH  PLQXWHV SRXU XQH MRXUQpH /H WHPSV GH VLPXODWLRQ GX PRGqOH GH &20),( 
GDQV 6LPXOLQN UHVWH DVVH] IDLEOH HQ FRPSDUDLVRQ j XQH VLPXODWLRQ GDQV VRQ SURSUH 
HQYLURQQHPHQW TXHOTXHV GL[LqPHV GH VHFRQGHV SRXU VLPXOHU XQH MRXUQpH HQWLqUH $ILQ 
G¶DPpOLRUHU OHV SHUIRUPDQFHV GH FHWWH FRVLPXODWLRQ O¶RXWLO %UDKPV RSHQ VRXUFH GHYUDLW rWUH 
UHWUDYDLOOp SRXU RSWLPLVHU OHV VpTXHQFHV VXFFHVVLYHV GH UHSULVH GH VLPXODWLRQ 
,,, /HV LQWpUrWV GH OD FRVLPXODWLRQ SDU O¶DSSURFKH FRPSRVDQW 
%LHQ TXH OHV WHPSV GH VLPXODWLRQ DLHQW pWp DIIHFWpV O¶LQWURGXFWLRQ GH O¶DSSURFKH 
FRPSRVDQW ORJLFLHO GDQV OH SURFHVVXV GH FRVLPXODWLRQ D PRQWUp SOXVLHXUV DYDQWDJHV  






























/D SUpVHQFH GH O
RFFXSDQW GDQV OD ]RQH 1











9DULDWLRQ GH OD FRQVLJQH GH FKDXIIDJH GH OD ]RQH 1
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
FRPSRVDQWV ORJLFLHOV  
 
 1 
 XQH DUFKLWHFWXUH JpQpULTXH HW G\QDPLTXH GH FRVLPXODWLRQ  FHWWH DSSURFKH D SHUPLV 
GH FRXSOHU DXWRPDWLTXHPHQW HQ XWLOLVDQW OH PrPH SOXJLQ YHUV O¶HQYLURQQHPHQW 
6LPXOLQN GHX[ FRPSRVDQWV ORJLFLHOV LVVXV GH GHX[ RXWLOV GLIIpUHQWV 
 8QH JHVWLRQ GH O¶KpWpURJpQpLWp GHV VLPXODWHXUV  HOOH D SHUPLV IDFLOHPHQW OH 
FRXSODJH HQWUH GHX[ IRUPDOLVPHV GLIIpUHQWV   OD VLPXODWLRQ SK\VLTXHV G\QDPLTXH 
D\DQW YRFDWLRQ j VLPXOHU GHV SKpQRPqQHV SK\VLTXHV  HW OD VLPXODWLRQ SDU DJHQWV 
D\DQW YRFDWLRQ j VLPXOHU GHV V\VWqPHV FROODERUDWLIV QRWDPPHQW GHV DFWHXUV 
KXPDLQV 
 &RPSOpPHQWDULWp GHV RXWLOV SRXU GpSDVVHU OHXUV OLPLWHV PXWXHOOHV  /D FRVLPXODWLRQ 
D DVVXUp OD FRPSOpPHQWDULWp HQWUH FHV GHX[ RXWLOV &20),( HW %UDKPV SRXU 
SURILWHU j OD IRLV GHV FDSDFLWpV G¶XQH PRGpOLVDWLRQ ILQH GX EkWL HW G¶XQH 
PRGpOLVDWLRQ GX FRPSRUWHPHQW GH O¶RFFXSDQW SUHQDQW FRPSWH GH VRQ 
HQYLURQQHPHQW GH VRQ FRQIRUW HW GH VD UpDFWLRQ 
 8QH SRVVLELOLWp GH SDUDOOpOLVDWLRQ j WUDYHUV OHV ZHEVHUYLFHV &HWWH SHUVSHFWLYH RIIUH 
OD SRVVLELOLWp G¶XWLOLVDWLRQ GH UHVVRXUFHV GHV ORJLFLHOV GHV RUGLQDWHXUV« 
SDUWDJHDEOHV HW j GLVWDQFH TXL SHUPHWWUD OD UpGXFWLRQ GHV WHPSV GH FRVLPXODWLRQ GH 
PRGqOHV SOXV FRPSOH[HV 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 




'DQV FHWWH GHUQLqUH SDUWLH GX FKDSLWUH QRXV DYRQV GpWDLOOp SOXVLHXUV VWUDWpJLHV SRVVLEOHV 
GH FRVLPXODWLRQ j WUDYHUV O¶H[HPSOH GHV RXWLOV &RPILH HW %UDKPV GDQV O¶HQYLURQQHPHQW 
0DWODE6LPXOLQN &HW H[HPSOH QRXV D SHUPLV GH PRQWUHU O¶LQWpUrW HW OHV IRQFWLRQQDOLWpV GHV 
LQWHUIDFHV GpYHORSSpHV GDQV OD IDFHWWH GH FRVLPXODWLRQ GX VWDQGDUG ,&$U GH FRPSRVDQWV 
ORJLFLHOV  
&HWWH IDFHWWH YLVH j rWUH JpQpULTXH SRXU SRXYRLU HQFDSVXOHU SOXVLHXUV W\SHV GH 
VLPXODWHXUV SK\VLTXHV PXOWLDJHQWV« HW rWUH DGDSWpH j SOXVLHXUV VWUDWpJLHV G¶RUFKHVWUDWLRQ 
HW GH V\QFKURQLVDWLRQ SRVVLEOHV (Q SOXV GHV DXWUHV DVSHFWV PRQWUpV GDQV OD SDUWLH SUpFpGHQWH 
SRVVLELOLWpV G¶XWLOLVDWLRQ GX FRPSRVDQW GDQV SOXVLHXUV HQYLURQQHPHQWV IDFLOLWp HW 
G¶DXWRPDWLVDWLRQ G¶XVDJH OD FDSDFLWp G¶XQ SOXJLQ XQH IRLV PLV HQ SODFH j LPSRUWHU 
SOXVLHXUV FRPSRVDQWV D pWp PLV HQ pYLGHQFH &HWWH FDUDFWpULVWLTXH UHSUpVHQWH XQ DYDQWDJH 
LPSRUWDQW GH QRWUH DSSURFKH SRXU OD PLVH HQ SODFH UDSLGH GH FRVLPXODWLRQV GDQV OHV SKDVHV 
G¶HVTXLVVH HQ FRQFHSWLRQ RX UpKDELOLWDWLRQ SDU H[HPSOH   
'DQV O¶H[HPSOH pWXGLp XQ PRGqOH GH O¶RFFXSDQW DVVH] VLPSOH D pWp XWLOLVp PDLV 
G¶DXWUHV VFpQDULRV GH PRGpOLVDWLRQ SOXV FRPSOH[HV VRQW HQYLVDJHDEOHV /¶KDELWDQW SHXW rWUH 
UHSUpVHQWp DX VHLQ G¶XQ JURXSH GH SHUVRQQHV W\SLTXHPHQW XQH IDPLOOH DYHF OHVTXHOOHV LO SHXW 
GpOLEpUHU HW FRQILUPHU RX DQQXOHU VRQ DFWLRQ VXU XQ REMHW /HV REMHWV SHXYHQW rWUH GHV 
FKDXIIDJHV PDLV DXVVL GHV SRUWHV RX GHV IHQrWUHV VXU OHVTXHOV XQH DFWLRQ SHXW PRGLILHU OD 
VWUXFWXUH GX PRGqOH GX EkWLPHQW FH TXL UHQIRUFH HQFRUH SOXV OD SUREOpPDWLTXH 
G¶LQWHURSpUDELOLWp 
&H WUDYDLO V¶HVW IRFDOLVp HVVHQWLHOOHPHQW VXU OD VWDQGDUGLVDWLRQ GHV DFWHXUV GH FR
VLPXODWLRQ OHV HVFODYHV VDQV WURS UHQWUHU GDQV OHV GpWDLOV GHV RUFKHVWUDWHXUV HW OHXUV 
DOJRULWKPHV TXL SHXYHQW rWUH pJDOHPHQW VWDQGDUGLVpV SRXU XQLILHU OHV VWUXFWXUHV HW OHV 
SURFpGXUHV G¶DSSHO GHV DFWHXUV 8QH DXWUH SHUVSHFWLYH SHXW FRQVLVWHU j O¶LPSOpPHQWDWLRQ GH 
SOXVLHXUV VWUDWpJLHV GH FRVLPXODWLRQ FRPPH FHOOHV GpFULWHV SUpFpGHPPHQW SRXU FRPSDUHU 
OHXUV SHUIRUPDQFHV UHVSHFWLYHV 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 




'HX[ GLPHQVLRQV VFLHQWLILTXHV RQW pWp DERUGpV GDQV OHV GHX[ SDUWLHV GH FH FKDSLWUH 
UHODWLYHV j OD JHVWLRQ HW O¶RUFKHVWUDWLRQ GHV PRGqOHV KpWpURJqQHV  O¶DVSHFW VpPDQWLTXH DLQVL 
TXH O¶DVSHFW WHFKQLTXH HW OHV FRQFHSWV LQIRUPDWLTXHV GH UpDOLVDWLRQ DVVRFLpV &HV GHX[ 
GLPHQVLRQV RQW pWp pWXGLpHV j WUDYHUV GHX[ DSSURFKHV GH VLPXODWLRQ OD VLPXODWLRQ j SDV 
YDULDEOH GHV V\VWqPHV K\EULGHV HW OD FRVLPXODWLRQ GHV V\VWqPHV KpWpURJqQHV PXOWLFDGHQFHV  
$X QLYHDX VpPDQWLTXH O¶DUFKLWHFWXUH GHV SRUWV GH FRQQH[LRQV HW OD V\QWD[H GHV 
LQWHUIDFHV GH FRPPXQLFDWLRQ RQW pWp LGHQWLILpHV SRXU FKDTXH DSSURFKH GH VLPXODWLRQ j WUDYHUV 
GHX[ FDV G¶pWXGHV DILQ GH UpSRQGUH DX[ SOXV ODUJHV EHVRLQV G¶RUFKHVWUDWLRQ &HWWH pWDSH 
G¶LGHQWLILFDWLRQ D SHUPLV OD VSpFLILFDWLRQ GHV IDFHWWHV GH OD QRUPH GH FRPSRVDQW ,&$U 
VSpFLILTXHV j FKDTXH DSSURFKH  
$X QLYHDX WHFKQLTXH O¶DUFKLWHFWXUH ORJLFLHOOH UHODWLYH DX FRQFHSW GH FRPSRVDQW D pWp 
DSSOLTXpH DX FDV G¶pWXGH VSpFLILp SRXU FRQFOXUH VXU OHV DYDQWDJHV G¶XWLOLVDWLRQ GH FHWWH 
DSSURFKH  DXWRPDWLVDWLRQ HW JpQpUDOLVDWLRQ &H FKDSLWUH YLHQW GRQF LOOXVWUHU OHV FRQFHSWV 
GpWDLOOpV GDQV OH FKDSLWUH  PRQWUHU OHXUV LQWpUrWV HW VH IRFDOLVHU SOXV SDUWLFXOLqUHPHQW VXU OD 
PLVH HQ °XYUH GHV SOXJLQV HW SOXJRXWV DX WUDYHUV GHV FRPSRVDQWV ORJLFLHOV ,&$U 'HX[ W\SHV 
GH FRPSRVDQWV ORJLFLHOV RQW pWp XWLOLVpV  OH FRPSRVDQWPRGqOH GDQV OD VLPXODWLRQ K\EULGH j 
SDV YDULDEOH GH &20),( HW OH FRPSRVDQW VLPXODWHXU FRVLPXODWLRQ &20),(%UDKPV  
/H FRPSRVDQWVLPXODWHXU GpGLp j OD FRVLPXODWLRQ SUpVHQWH O¶DYDQWDJH G¶XQH IDFLOLWp GH 
PLVH HQ °XYUH FDU OHV RXWLOV VRQW WUDLWpV HQ H[WHUQH VDQV UHQWUHU GDQV OHV GpWDLOV G¶KpWpURJpQpLWp 
GH OHXUV PRGqOHV HW GH IRUPDOLVPHV GH GHVFULSWLRQ /H FRPSRVDQWPRGqOH SDU FRQWUH GRLW 
WHQLU FRPSWH GHV VpPDQWLTXHV YDULDEOHV GHV PRGqOHV VHORQ OHXUV QDWXUHV  
/H FRPSRVDQWVLPXODWHXU SHXW pJDOHPHQW EpQpILFLHU GH VWUDWpJLHV G¶RUFKHVWUDWLRQ 
GpGLpHV HW VXU PHVXUH TXL VRQW PRLQV GLIILFLOHV j PHWWUH HQ °XYUH TXH GHV VROYHXUV 
VSpFLILTXHV SRXU VLPXOHU OHV FRPSRVDQWVPRGqOHV  
/H FRPSRVDQWPRGqOH SUpVHQWH O¶DYDQWDJH G¶rWUH SOXV OpJHU LO FRPSRUWH OHV pTXDWLRQV 
QpFHVVDLUHV GX PRGqOH HW HVW GRQF PRLQV LQIOXHQW VXU OHV WHPSV GH VLPXODWLRQ HQ FRPSDUDLVRQ 
j XQ FRPSRVDQWVLPXODWHXU &H GHUQLHU HVW FRQQHFWp QRQ VHXOHPHQW DX PRGqOH PDLV DXVVL j 
VRQ VROYHXU HW SDUIRLV j O¶LQWHUIDFH JUDSKLTXH GH O¶RXWLO QpFHVVLWDQW GRQF XQ QRPEUH LPSRUWDQW 
GH UHVVRXUFHV QpFHVVDLUHV j VRQ H[pFXWLRQ   
'DQV WRXV OHV FDV XQH VROXWLRQ Q¶HVW SDV PHLOOHXUH TXH O¶DXWUH WRXW GpSHQG GHV 
REMHFWLIV YLVpV HW GHV FRQWUDLQWHV UHQFRQWUpHV SURSUHV j FKDTXH SURMHW GH VLPXODWLRQ 
&KDSLWUH  /D VLPXODWLRQ G\QDPLTXH GHV V\VWqPHV KpWpURJqQHV EDVpH VXU O¶DSSURFKH j 
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  1 
&RQFOXVLRQV 
5pVXPp GH OD SUREOpPDWLTXH WUDLWpH  
/HV WUDYDX[ SUpVHQWpV GDQV OH SUpVHQW PDQXVFULW PHWWHQW O¶DFFHQW VXU XQH 
SUREOpPDWLTXH LQFRQWRXUQDEOH OLpH j OD PRGpOLVDWLRQ HW OD VLPXODWLRQ GHV V\VWqPHV GH 
EkWLPHQW ,O V¶DJLW GH OD SUREOpPDWLTXH G¶LQWHURSpUDELOLWp GHYHQXH SULRULWDLUH GDQV XQ QRXYHDX 
FRQWH[WH QpFHVVLWDQW XQH JHVWLRQ pQHUJpWLTXH JOREDOH GH WRXV OHV V\VWqPHV 3RXU rWUH HIILFDFH 
FHWWH JHVWLRQ SDVVH SDU XQH PRGpOLVDWLRQ JOREDOH GX V\VWqPH © EkWLPHQW ª SUHQDQW HQ FRPSWH 
VHV GLIIpUHQWV DFWHXUV OHXUV VSpFLILFLWpV HW OHXUV LQWHUDFWLRQV  
2U FHWWH VLPXODWLRQ VH WURXYH FRQIURQWpH j GHV PRGqOHV GLIILFLOHV j PHWWUH HQ °XYUH 
WUqV KpWpURJqQHV FDU LVVXV GH GLIIpUHQWV GRPDLQHV SK\VLTXHV HW GHV VLPXODWHXUV WUqV YDULpV HW 
VSpFLDOLVpV GDQV GHV GRPDLQHV SUpFLV &HV VLPXODWHXUV SUpVHQWHQW GRQF GHV OLPLWHV SRXU DVVXUHU 
XQH PRGpOLVDWLRQ GH WRXV OHV DFWHXUV GX V\VWqPH 
 
5pVXPp GHV VROXWLRQV DSSRUWpHV  
'HX[ SULQFLSDOHV VROXWLRQV G¶LQWHURSpUDELOLWp RQW pWp H[SORLWpHV GDQV FHV WUDYDX[   
/D SUHPLqUH V¶DSSXLH VXU OH ODQJDJH pPHUJHQW HW PXOWLSK\VLTXH 0RGHOLFD (OOH 
FRQVLVWH DX UHGpYHORSSHPHQW PDQXHO RX DXWRPDWLVp GH WRXV OHV PRGqOHV QpFHVVDLUHV j OD 
PRGpOLVDWLRQ JOREDOH GX V\VWqPH GDQV FH IRUPDW XQLTXH  
8QH GHX[LqPH DSSURFKH D pWp SURSRVpH HQ FRPSOpPHQW GH OD SUHPLqUH DSSURFKH SRXU 
GpSDVVHU FHUWDLQHV GH FHV OLPLWHV ,O V¶DJLW GH O¶DSSURFKH VH EDVDQW VXU XQ VWDQGDUG GH 
FRPSRVDQW ORJLFLHO 2Q V¶HVW VSpFLDOHPHQW LQWpUHVVp j OD QRUPH ,&$U GpYHORSSpH LQLWLDOHPHQW 
SRXU GHV DSSOLFDWLRQV pOHFWULTXHV HW TXL D PRQWUp VRQ DSWLWXGH j V¶pWHQGUH YHUV G¶DXWUHV 
GRPDLQHV HW j GHYHQLU XQ VWDQGDUG SRWHQWLHO G¶LQWHURSpUDELOLWp GDQV OD ILOLDOH GX EkWLPHQW 
&HWWH DSSURFKH ERLWH QRLUH HVW FDSDEOH GH FRPSOpWHU OD SUHPLqUH DSSURFKH ERLWH 
EODQFKH JUkFH DX[ QRWLRQV GH © SOXJLQ ª GH © ©SOXJRXW ª HW GH EXV j FRPSRVDQWV ,O V¶DJLW 
G¶RXWLOV LQIRUPDWLTXHV SHUPHWWDQW G¶DPpOLRUHU OHV FDSDFLWpV GHV RXWLOV H[LVWDQWV SDU XQ WUDYDLO 
FROODERUDWLI V¶DSSX\DQW VXU O¶pFKDQJH GH PRGqOHV  
 
/HV EpQpILFHV GHV VROXWLRQV DSSRUWpHV  
/HV LQWpUrWV GH O¶DSSURFKH ERLWH EODQFKH © 0RGHOLFD ª RQW pWp PLV HQ DYDQW j WUDYHUV OD 
PRGpOLVDWLRQ GHV FRPSRVDQWV GHV V\VWqPHV GX EkWLPHQW 35(',6 &H ODQJDJH D PRQWUp VD 
FDSDFLWp GH PRGpOLVDWLRQ PXOWLSK\VLTXH GH FRPSRVDQWV LVVXV GH GLIIpUHQWV GRPDLQHV HW GH 
  10 
GLIIpUHQWHV QDWXUHV WHPSRUHOOHV 6RQ DVSHFW RULHQWp REMHW IDYRULVH OD UpXWLOLVDWLRQ GHV PRGqOHV 
H[LVWDQWV GpYHORSSpV HQ 0RGHOLFD 
'¶XQ DXWUH F{Wp OH FRQFHSW GH VWDQGDUG GH FRPSRVDQW SUpVHQWH GLYHUVHV 
FDUDFWpULVWLTXHV SHUPHWWDQW GH OH SODFHU FRPPH XQ FDQGLGDW SRWHQWLHO SRXU DWWHLQGUH OHV 
REMHFWLIV IL[pV HQ WHUPH GH PRGpOLVDWLRQ HW GH VLPXODWLRQ V\VWqPH JUkFH j   
 8Q IRUPDOLVPH DEVWUDLW OXL SHUPHWWDQW G¶DFFXHLOOLU SOXVLHXUV PRGqOHV KpWpURJqQHV 
 8QH DSSURFKH PXOWLIDFHWWH SHUPHWWDQW O¶HQFDSVXODWLRQ GH SOXVLHXUV W\SHV GH 
PRGqOHV &HW DVSHFW JDUDQWLW XQH DGDSWDELOLWp GX VWDQGDUG ,&$U OH UHQGDQW 
H[WHQVLEOH   
 'HV LQWHUIDFHV VWDQGDUGLVpHV HW LGHQWLILpHV j SDUWLU GHV PRGqOHV H[LVWDQWV TXL 
SHXYHQW rWUH DXWRPDWLTXHPHQW FRQQHFWDEOHV GDQV SOXVLHXUV RXWLOV HW 
HQYLURQQHPHQWV  
 8QH DXWRQRPLH SHUPHWWDQW DX[ FRPSRVDQWV G¶rWUH OLEUHPHQW pFKDQJpV GLUHFWHPHQW 
RX YLD GHV VLWHV LQWHUQHW   
&HWWH VROXWLRQ G¶LQWHURSpUDELOLWp GHYLHQW SOXV SHUWLQHQWH DYHF OH GpYHORSSHPHQW G¶XQ 
EXV j FRPSRVDQW ULFKH HQ © SOXJLQ ª HW © SOXJRXW ª 
 
/HV OLPLWHV GH FHV DSSURFKHV  
(Q FRQWUH SDUWLH GLYHUVHV OLPLWHV WKpRULTXHV WHFKQLTXHV HW SUDWLTXHV RQW pWp GpWHFWpHV 
DYHF O¶XWLOLVDWLRQ GX ODQJDJH 0RGHOLFD &HV OLPLWHV FRQVLVWHQW HQ FHUWDLQHV GLIILFXOWpV G¶XVDJH 
GH FDSLWDOLVDWLRQ HW GH UpXWLOLVDWLRQ GH FHUWDLQV W\SHV GH FRPSRVDQWV  
/¶DSSURFKH GH FRPSRVDQW ORJLFLHO H[SORUpH UpFHPPHQW GDQV OD ILOLqUH EkWLPHQWV 
SUpVHQWH pJDOHPHQW FHUWDLQV SRLQV j DPpOLRUHU DX QLYHDX GH FHV SOXJLQV HW SOXJRXWV &HV 
SRLQWV j DPpOLRUHU FRQFHUQHQW OD SKDVH GH GpYHORSSHPHQW SURJUDPPH GH JpQpUDWLRQ 
DXWRPDWLTXH GH FHUWDLQV SOXJLQV VpOHFWLRQ DXWRPDWLTXH GHV OLEUDLULHV '// OD SKDVH GH 
GpSORLHPHQW R EHDXFRXS GH WUDYDLO UHVWH j IDLUH SRXU PLHX[ DXWRPDWLVHU FHWWH pWDSH HW OD 
SKDVH G¶XWLOLVDWLRQ« 
  11 
3HUVSHFWLYHV DXWRXU GH O¶DSSURFKH FRPSRVDQW ORJLFLHO 
9HUV XQH SODWHIRUPH G¶LQWHURSpUDELOLWp 
/HV SHUVSHFWLYHV j FRXUW WHUPH FRQVLVWHQW j HQULFKLU OH EXV j FRPSRVDQW ORJLFLHOV 
FRQVWUXLW DXWRXU GH O¶,&$U SDU GLYHUV GpYHORSSHPHQWV HQ YXH GH PLHX[ LQFLWHU OH GpSORLHPHQW 
GH FH VWDQGDUG GDQV OH VHFWHXU GX EkWLPHQW /¶HQYLURQQHPHQW GH FRVLPXODWLRQ %&97% 
UHSUpVHQWH XQH FLEOH SULQFLSDOH GH FHV IXWXUV WUDYDX[ SRXU SURILWHU GHV GLYHUV GpYHORSSHPHQWV 
TXL \ VRQW UpDOLVpV  
&H EXV HVW PLV HQ SODFH SRXU MRXHU OH U{OH G¶LQWHUPpGLDLUH HQWUH OHV RXWLOV GH 
PRGpOLVDWLRQ GH VLPXODWLRQ HW OHV ODQJDJHV GH GHVFULSWLRQ /¶pODUJLVVHPHQW GH FH EXV SRXU 
FRXYULU SOXVLHXUV RXWLOV FRQGXLW DX GpYHORSSHPHQW G¶XQH VRUWH G¶HQYLURQQHPHQW 
G¶LQWHURSpUDELOLWp FDSDEOH GH IDYRULVHU OH WUDYDLO FROODERUDWLI HQWUH FHV GLYHUV RXWLOV  
 
9HUV OHV UpVHDX[ FROODERUDWLIV  
/H VWDQGDUG GH FRPSRVDQW ORJLFLHO ,&$U HVW GpYHORSSp HQ -DYD DILQ G¶rWUH FRPSDWLEOH 
DYHF OHV QRXYHOOHV WHFKQRORJLHV GX UpVHDX LQWHUQHW 'HX[ SLVWHV VRQW YLVpHV HW HQ FRXUV 
G¶H[SORUDWLRQ D FH QLYHDX  OHV ZHE VHUYLFHV HW OHV VLWHV ,QWHUQHW FROODERUDWLIV FRPPH 
'LPRFRGH /HV ZHE VHUYLFHV SHUPHWWHQW GH UHQGUH OH FRPSRVDQW GLVSRQLEOH j GLVWDQFH HW VXU 
pWDJqUH SRXU rWUH XWLOLVp SRXU GHV DSSOLFDWLRQV ORFDOHV /HV VLWHV LQWHUQHW FROODERUDWLIV YRQW 
SHUPHWWUH GH IDFLOHPHQW SDUWDJHU QRQ VHXOHPHQW OHV PRGqOHV PDLV DXVVL OHV FRQQDLVVDQFHV 
UHODWLYHV j FHV PRGqOHV HW OHV DYLV GHV H[SHUWV  
9HUV XQ QRXYHDX VWDQGDUG PXOWLPpWLHU 
8QH H[WHQVLRQ GH FHWWH QRUPH ,&$U GH FRPSRVDQW ORJLFLHO HVW pWXGLpH HQ SHUVSHFWLYH 
GH FHV WUDYDX[ GDQV OH FDGUH GX SURMHW $15 3/80(6 ,O V¶DJLW G¶XQH QRUPH SOXV JpQpULTXH 
HW PXOWLPpWLHU QRPPp 086( )LJXUH 11 /¶REMHFWLI HVW GH SRXYRLU FRXYULU HQ SOXV GHV 
GRPDLQHV SK\VLTXHV HW GLYHUVHV QDWXUHV GH PRGqOH SOXVLHXUV PpWLHUV UHODWLIV DX VHFWHXU GX 
EkWLPHQW 
/H FRPSRVDQW 086( V¶DSSXL VXU O¶H[SpULHQFH DFTXLVH GHV FRPSRVDQWV ,&$U PDLV 
DGUHVVHUD  PpWLHUV VSpFLILTXHV j OD IRLV OD VLPXODWLRQ G\QDPLTXH OH GLPHQVLRQQHPHQW 
RSWLPDO HW OD JHVWLRQ RSWLPDOH  
  1 
 
)LJXUH 11 /H FRPSRVDQW 0XVH 
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$ 
>$%5 00@ 6 $EUDV 6 00 ©0XWOL$JHQWV +RPH $XWRPDWLRQ 6\VWHP IRU SRZHU PDQDJHPHQW LQ 
EXLOGLQJVª 7KqVH GH GRFWRUDW ,13* 00 
>$'(0( 00@ $JHQFH 'H O¶(QYLURQQHPHQW HW GH OD 0DvWULVH GH O¶(QHUJLH UDSSRUW VXU OHV ©6WUDWpJLHV 
XWLOLVDWLRQ UDWLRQQHOOH GH O¶pQHUJLHª -XLQ 00 
>$'(0( 00@ FHQWUH GHV UHVVRXUFHV SRXU OH FOLPDW HW O¶pQHUJLH WHUULWRULDX[ KWWSZZZSFHW
DGHPHIUGRPDLQHVDFWLRQVEDWLPHQWVFRQWH[WHHWHQMHX[  
>$'(0( 00@ $JHQFH 'H O¶(QYLURQQHPHQW HW GH OD 0DvWULVH GH O¶(QHUJLH ©(QHUJLH HW &OLPDWª 
FKLIIUHV FOpV pGLWLRQ 00 
>$'(0( 010@ $JHQFH 'H O¶(QYLURQQHPHQW HW GH OD 0DvWULVH GH O¶(QHUJLH ©%kWLPHQW (QHUJLH 
(QYLURQQHPHQWª FROOHFWLRQ FKLIIUHV FOpV pGLWLRQ 010 GLVSRQLEOH VXU  
KWWSZZZFHUFDGIU,0*SGIDGHPHEDWLPHQWBFKLIIUHVFOHB010SGI  
>$'(0( 011@ $JHQFH 'H O¶(QYLURQQHPHQW HW GH OD 0DvWULVH GH O¶(QHUJLH ©/HV FKLIIUHV FOpV GX 
EkWLPHQWª pGLWLRQ 011 
>$.(6 00@ - cNHVVRQ 7 (NPDQ * +HGLQ ©'HYHORSPHQW RI D 0RGHOLFD &RPSLOHU XVLQJ 
-DVW$GGª (OHFWURQLF 1RWHV LQ 7KHRUHWLFDO &RPSXWHU 6FLHQFH (17&6 $YULO 00  
>$.(6 00@ - cNHVVRQ 7 (NPDQ * +HGLQ ©,PSOHPHQWDWLRQ RI D 0RGHOLFD FRPSLOHU XVLQJ 
-DVW$GG DWWULEXWH JUDPPDUVª 6FLHQFH RI &RPSXWHU 3URJUDPPLQJ -XLOOHW 00  
>$/*@ ,]XED (QHUJLHV ©0pWKRGH &20),(  &DKLHU G¶DOJRULWKPHVª GRFXPHQWDWLRQ DFFHVVLEOH GDQV OH 
UpSHUWRLUH G¶LQVWDOODWLRQ GH &20),(  
>$// 00@ / $OODLQ ©&DSLWDOLVDWLRQ HW WUDLWHPHQW GHV PRGqOHV SRXU OD FRQFHSWLRQ HQ JpQLH 
pOHFWULTXHª WKqVH GH GRFWRUDW ,13* 00  
>$0% 011@ ) $PEODUG 1 )HUUDQG ' 5 & +LOO ©+RZ D FRPFHSWXDO IUDPHZRUN FDQ KHOS WR GHVLJQ 
PRGHOV IROORZLQJ GHFUHDVLQJ DEVWUDFWLRQª FRQIHUHQFH 6&6(XURSHDQ 6LPXODWLRQ 6\PSRVLXP 
0DUVHLOOH 2FWREUH 001  
>$02 00@ (') (OHFWULFLWp 'H )UDQFH HW $,7,) $VVRFLDWLRQ GHV ,QJpQLHXUV 7HUULWRULDX[ GH 
)UDQFH ©*XLGH GH &RQFHSWLRQ GHV EkWLPHQWV j %DVVH FRQVRPPDWLRQ G
pQHUJLHª 
KWWSZZZDPRHVFRPGDWDGRFXPHQWJXLGHBFRQFHSWLRQEDWLPHQWEEFBDPRHVBDLWIBHGISGI  
>$11 00@ 0 $QQDEL $ 0RNKWDUL 7$ +DIUDG ©(VWLPDWLRQ GHV SHUIRUPDQFHV pQHUJpWLTXHV GX 
EkWLPHQW GDQV OH FRQWH[WH PDJKUpELQª 5HYXH GHV (QHUJLHV 5HQRXYHODEOHV YRO  Q SS 10 
00 
>$77 010@ 6 $WWLD ©%XLOGLQJ 3HUIRUPDQFH 6LPXODWLRQ 7RROV 6HOHFWLRQ &ULWHULD DQG 8VHU 6XUYH\ª 
UDSSRUW GH UHFKHUFKp 8QLYHUVLWp FDWKROLTXH GH /RXYDLQ %HOJLTXH 010 
>$77 011@ 6 $WWLD ©6WDWH RI WKH $UW RI ([LVWLQJ (DUO\ 'HVLJQ 6LPXODWLRQ 7RROV IRU 1HW =HUR (QHUJ\ 
%XLOGLQJV $ &RPSDULVRQ RI 7HQ 7RROV WHFKQLFDO UHSRUWª UDSSRUW WHFKQLTXH 011  
>$8* 1@ */0 $XJHQEURH ©$Q RYHUYLHZ RI WKH &20%,1( SURMHFWª 3URFHHGLQJV RI WKH )LUVW 
(XURSHDQ &RQIHUHQFH RQ 3URGXFW DQG 3URFHVV 0RGHOLQJ LQ WKH %XLOGLQJ ,QGXVWU\ (&330 
 
*HUPDQ\ SSĀ 1 
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>$8* 00@ * $XJHQEURH ©7UHQGV LQ EXLOGLQJV VLPXODWLRQª %XLOGLQJ DQG HQYLURQPHQW -RXUQDO 1 
 SS 10 00 
% 
>%$& 1@ 3 %DFRW ©$QDO\VH PRGDOH GHV V\VWqPHV WKHUPLTXHVª 7KqVH GH GRFWRUDW 8QLYHUVLWp 
3DULV 9, 1 
>%$5% 00@ ) %DUELHU HW DO ©&RPSRVDQWV GDQV O¶LQJpQLHULH GHV V\VWqPHV G¶LQIRUPDWLRQ  FRQFHSWV 
FOpV HW WHFKQLTXHV GH UpXWLOLVDWLRQª DFWHV GHV GHX[LqPHV DVVLVHV QDWLRQDOHV GX *G5 , ,QIRUPDWLRQ  
,QWHUDFWLRQ  ,QWHOOLJHQFH 1DQF\ GpF 00 
>%$= 1@ 9 %D]MDQDF ' &UDZOH\ ©,QGXVWU\ IRXQGDWLRQ FODVVHV DQG LQWHURSHUDEOH FRPPHUFLDO 
VRIWZDUH LQ VXSSRUW RI GHVLJQ HQHUJ\ HIILFLHQW EXLOGLQJVª %XLOGLQJ 6LPXODWLRQ &RQIHUHQFH -DSDQ 
1 
>%(1 010@ 6 %HQVODPD ©0LVH HQ SODFH G¶XQ V\VWqPH GRPRWLTXH HW G¶XQ 6&$'$ SRXU OD JHVWLRQ GHV IOX[ 
pQHUJpWLTXHV GH OD SODWHIRUPH 0RQLWRULQJ HW +DELWDW ,QWHOOLJHQW GH 3UHGLVª UDSSUW GH VWDJH 3RO\WKHFK¶ 
*UHQREOH -XOOHW 010 
>%(5 001@ .RHQ %HUWHOV DQG 0DJQXV %RPDQ ©$JHQW%DVHG 6RFLDO 6LPXODWLRQ LQ 0DUNHWVª 
(OHFWURQLF &RPPHUFH 5HVHDUFK 9ROXPH 1 1XPpUR 1 SS 11 001 
>%(6 000@ 3 %HVVHPRXOLQ - 2OLYLpUL ©/H UD\RQQHPHQW VRODLUH HW VD FRPSRVDQWH XOWUDYLROHWWHª /D 
0pWpRURORJLH H VpULH Q 1 GLVSRQLEOH VXU KWWSZZZVPIDVVRIU5HVVRXUFHV%HVVHPRXOLQELV1SGI  
6HSWHPEUH 000  
>%2(' 00@ ' %RHGD ©(WXGH GH OD FRQWULEXWLRQ GX SLORWDJH GH FKDUJHV j OD IRXUQLWXUH GH VHUYLFHV 
DX[ UpVHDX[ pOHFWULTXHVª 7KqVH GH GRFWRUDW ,13* 00  
>%28 00@ ) %RXFKKLPD 0 %ULqUH * 1LFROHVFX 0 $ELG ( 0 $ERXOKDPLG ©$ 
6\VWHP&6LPXOLQN &R6LPXODWLRQ )UDPHZRUN IRU &RQWLQXRXV'LVFUHWH(YHQWV 6LPXODWLRQª 
SURFHHGLQJ RI WKH ,(( LQWHUQDWLRQDO %HKDYLRUDO 0RGHOLQJ DQG 6LPXODWLRQ :RUNVKRS 6DQ -RVH 
&DOLIRUQLH 6HSWHPEUH 00 
>%285 00@ ' %RXUJHRLV ©'HWDLOHG 2FFXSDQF\ 3UHGLFWLRQ RFFXSDQF\VHQVLQJ FRQWURO DQG 
DGYDQFHG EHKDYLRXUDO PRGHOOLQJ ZLWKLQ ZKROH EXLOGLQJ HQHUJ\ VLPXODWLRQª WKqVH GH GRFWRUDW GH OD 
)DFXOWp GHV pWXGHV VXSpULHXUHV GH O
8QLYHUVLWp /DYDO 4XpEHF -XLQ 00 
>%52 00@ ' %URPDQ DQG 3 )ULW]VRQ ©7\SH 6DIHW\ RI (TXDWLRQ%DVHG 2EMHFW2ULHQWHG 0RGHOOLQJ 
/DQJXDJHVª &RQIHUHQFH RQ 3URJUDPPLQJ /DQJXDJH 'HVLJQ DQG ,PSOHPHQWDWLRQ 3/', 2WWDZD 
&DQDGD 00 
>%52 00@ ' %URPDQ ©6DIHW\ 6HFXULW\ DQG 6HPDQWLF $VSHFWV RI (TXDWLRQ%DVHG 2EMHFW2ULHQWHG 
/DQJXDJHV DQG (QYLURQPHQWVª WKHVH GH GRFWRUDW GH O¶XQLYHUVLWp GH OLQNRSLQJ 6XqGH 'HFHPEUH 00 
& 
>&$,5( 00@ 5 &DLUH ©*HVWLRQ GH OD SURGXFWLRQ GpFHQWUDOLVpH GDQV OHV UpVHDX[ GH GLVWULEXWLRQª 
7KqVH GH GRFWRUDW ,13* 00  
>&$1 00@ 5&DQWLQ % 0RXMDOOHG 'U +'5 * *XDUUDFLQR ©&RPSOH[LWp GX FRQIRUW WKHUPLTXH GDQV 
OHV EkWLPHQWV ª qPH FRQJUqV (XURSpHQ GH 6FLHQFH GHV 6\VWqPHV 3DULV )UDQFH 6HSWHPEUH 00 
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>&$9 011@ ' &DYHOOHUD ©&RQWULEXWLRQ DX UHQYRL GH WHQVLRQ HW j OD UHFRQVWLWXWLRQ GX UpVHDX 
,GHQWLILFDWLRQ GHV SDUDPqWUHV G¶XQ UpVHDX (VWLPDWLRQ GHV IOX[ UpPDQHQWV GDQV XQ WUDQVIRUPDWHXUª 
7KqVH GH GRFWRUDW GH O¶,13* VSpFLDOLWp JpQLH pOHFWULTXH 1RYHPEUH 011 
>&(// 11@ )( &HOOLHU ©&RQWLQXRXV 6\VWHP 0RGHOLQJª 6SULQJHU9HUODJ 1HZ <RUN FKDSLWUH  
11  
>&(/ 1@ ) ( &HOOLHU ©2EMHFW2ULHQWHG 0RGHOLQJ RI 3K\VLFDO 6\VWHPV 3URPLVHV DQG 
([SHFWDWLRQVª 6\PSRVLXP RQ 0RGHOOLQJ $QDO\VLV DQG 6LPXODWLRQ &(6$¶ ,0$&6 0XOWL
&RQIHUHQFH RQ &RPSXWDWLRQDO (QJLQHHULQJ LQ 6\VWHPV $SSOLFDWLRQV SS1111 )UDQFH 1  
>&*'' 010@ &RPPLVVDULDW *pQpUDO GX 'pYHORSSHPHQW 'XUDEOH DX PLQLVWqUH GH O¶pFRORJLH GH 
O¶pQHUJLH GX GpYHORSSHPHQW GXUDEOH HW GH OD PHU ©%LODQ pQHUJpWLTXH GH OD )UDQFH SRXU 010ª 010 
GLVSRQLEOH VXU KWWSZZZGHYHORSSHPHQWGXUDEOHJRXYIU,0*SGI5HIBHQHUJLHB010SGI  
>&+$% 1@ % &KDERW ©/D QpFHVVLWp GH FKDQJHU GH FRPSRUWHPHQW 8Q PRQGH G
pQHUJLHV j 
FRQTXpULUª eFRGpFLVLRQ Q  1 SS 111  
>&+(1 010@ + &KHQDLOOHU HW DO ©(WXGH SRXU TXDQWLILHU OD SDUW GHV DSSRUWV LQWHUQHV GDQV EkWLPHQW 
WHUWLDLUH %%& $SSOLFDWLRQ DX EkWLPHQW GH 35(',6ª FRQIpUHQFH ,%36$)UDQFH 0RUHWVXU/RLQJ 
1RYHPEUH 010   
>&+(1 01@ +&KHQDLOOHU ©/¶HIILFDFLWp G¶XVDJH pQHUJpWLTXH  SRXU XQH PHLOOHXUH JHVWLRQ GH 
O¶pQHUJLH pOHFWULTXH LQWpJUDQW OHV RFFXSDQWV GDQV OHV EkWLPHQWVª 7KqVH GH GRFWRUDW GH O¶,13* 
VSpFLDOLWp JpQLH pOHFWULTXH $YULO 01 
>&,7(3$ 010@ &HQWUH ,QWHUSURIHVVLRQQHO 7HFKQLTXH G¶(WXGHV GH OD 3ROOXWLRQ $WPRVSKpULTXH 
5DSSRUW G
DFWLYLWpV 010 GLVSRQLEOH VXU KWWSZZZFLWHSDRUJSXEOLFDWLRQVUDSSRUW0010Y
1SGI 
>&21& 00@ 3 &RQFDQQRQ ©5HVLGHQWLDO YHQWLODWLRQª $,9& 7HFKQLFDO 1RWH  00 
>&28 00@ - / &RXORPE ©(OHFWURPDJQpWLVPH HW SUREOqPHV FRXSOpVª &KDSLWUH  2SWLPLVDWLRQ 
(*(0 +HUPHV 00 
>&5$: 00@ '% &UDZOH\ -: +DQG 0 .XPPHUW %7 *ULIILWK ©&RQWUDVWLQJ WKH FDSDELOLWLHV RI 
EXLOGLQJ HQHUJ\ SHUIRUPDQFH VLPXODWLRQ SURJUDPVª EXLOGLQJ VLPXODWLRQ FRQIHUHQFH 0RQWUHDO 
&DQDGD $RXW 00 
' 
>'$1* 010@ + $ 'DQJ ©0RGpOLVDWLRQ pOHFWULTXH G¶XQH 90& GRXEOH IOX[ HW RSWLPLVDWLRQ GH VD 
FRPPDQGH SRXU O¶HIILFDFLWp pQHUJpWLTXHª UDSSRUW GH PDVWqUH GH O¶,13* VSpFLDOLWp JpQLH pOHFWULTXH 
-XLQ 010 
>'$1* 01@ + $ 'DQJ ©*HVWLRQ GH O¶pQHUJLH pOHFWULTXH GDQV O¶KDELWDW FDV GX VWRFNDJH 
pOHFWURFKLPLTXHª -RXUQpHV $8*&,%36$ &KDPEpU\ -XLQ 01 
>'$87 1@ 6 'DXWLQ ©5pGXFWLRQ GH PRGqOHV WKHUPLTXHV GH EkWLPHQWV  DPpOLRUDWLRQ GHV 
WHFKQLTXHV SDU PRGpOLVDWLRQ GHV VROOLFLWDWLRQV PpWpRURORJLTXHVª WKqVH GH GRFWRUDW 8QLYHUVLWp GH 
3RLWLHUV 1 
>'((8 0011@ VWDWLVWLTXHV GX GpSDUWHPHQW GH O¶pQHUJLH GHV pWDWV XQLV GLVSRQLEOH VXU 
KWWSDSSV1HHUHHQHUJ\JRYEXLOGLQJVWRROVBGLUHFWRU\ 011 
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>'(/ 00@ % 'HOLQFKDQW ©8Q (QYLURQQHPHQW j EDVH GH &RPSRVDQWV ,QWpJUDQW OH &RQFHSWHXU HW VHV 
2XWLOV SRXU GH 1RXYHOOHV 0pWKRGHV GH &$2ª 7KqVH GH GRFWRUDW GH O¶,13 *UHQREOH VSpFLDOLWp JpQLH 
pOHFWULTXH -XLOOHW 00  
>'(/ 00@ - 'HOYDUH 6 0(5&,(5 6\OYDLQ ©'LPHQVLRQQHPHQW G¶XQ GURQHª 5DSSRUW GH SURMHW GH 
O¶(16,(* (FROH 1DWLRQDOH 6XSpULHXUH G¶,QJpQLHXU (OHFWULFLHQV GH *UHQREOH 00  
>'(/ 00@ % 'HOLQFKDQW ) :XUW] ' 0DJRW / *HUEDXG ©$ FRPSRQHQWEDVHG IUDPHZRUN IRU WKH 
FRPSRVLWLRQ RI VLPXODWLRQ VRIWZDUH PRGHOLQJ HOHFWULFDO V\VWHPVª 6LPXODWLRQ 7UDQVDFWLRQV RI WKH 
6RFLHW\ IRU 0RGHOLQJ DQG 6LPXODWLRQ ,QWHUQDWLRQDO 6SHFLDO ,VVXH &RPSRQHQW%DVHG 0RGHOOLQJ DQG 
6LPXODWLRQ -XQH 00  
>'(/ 011@ % 'HOLQFKDQW ©/D &$2 HW O¶RSWLPLVDWLRQ GH V\VWqPHV XQH DSSURFKH SDU FRXSODJHV 
G\QDPLTXHV GH FRPSRVDQWVª UDSSRUW GH +'5 +DELOLWDWLRQ SRXU 'LULJHU GHV UHFKHUFKH VSpFLDOLWp 
JpQLH pOHFWULTXH 8QLYHUVLWp GH *UHQREOH 'HFHPEUH 011 
>'(/ 01@ % 'HOLQFKDQW 6 *DDORXO HW DO ©7KH GLVWULEXWLRQ RI FRPSXWLQJ VHUYLFHV IRU EXLOGLQJV 
GHVLJQ DQG RSWLPDO PDQDJHPHQW FORXG FRPSXWLQJ EDVHG RQ VRIWZDUH FRPSRQHQW VWDQGDUGª ,(&21 
01 0RQWUHDO &DQDGD 2FWREUH 01 QRQ SXEOLp  
>'(/ 01E@ % 'HOLQFKDQW / (VWUDEDXG / *HUEDXG ) :XUW] ) ©0XOWLFULWHULD GHVLJQ DQG 
RSWLPL]DWLRQ WRROVª FKDSWHU  RI ,QWHJUDWHG 'HVLJQ E\ 2SWLPL]DWLRQ RI (OHFWULFDO (QHUJ\ 6\VWHPV 
(GLWHG E\ ;DYLHU 5RERDP :LOH\ ,67( -XQH 01 
>'(/ 01F@ % 'HOLQFKDQW ©/D &$2 HW O¶RSWLPLVDWLRQ GH V\VWqPHV XQH DSSURFKH SDU FRXSODJHV 
G\QDPLTXHV GH FRPSRVDQWVª +DELOLWDWLRQ j GpULJHU GHV UHFKHUFKHV VSpFLDOLWp JpQLH pOHFWULTXH  
GpFHPEUH 011 
>'-8 00@ ( 'MXQDHG\ -/0 +HQVHQ 0*/& /RRPDQV ©7RZDUGV H[WHUQDO FRXSOLQJ RI EXLOGLQJ 
HQHUJ\ DQG DLU I RZ PRGHOLQJ SURJUDPVª $6+5$( 7UDQVDFWLRQV YROXPH 10 QXPpUR  00 
>'2 010@ 73 'R ©6LPXODWLRQ G\QDPLTXH GHV DFWLRQQHXUV HW FDSWHXUV pOHFWURPDJQpWLTXHV SDU 
UpVHDX[ GH UpOXFWDQFHV  PRGqOHV PpWKRGHV HW RXWLOVª WKqVH GH GRFWRUDW GH O¶,13* VSpFLDOLWp JpQLH 
pOHFWULTXH 0DUV 010 
>'83 00@ % GX 3HORX[ GH 6DLQW 5RPDLQ ©0RGpOLVDWLRQ GHV DFWLRQQHXUV pOHFWURPDJQpWLTXHV SDU 
UpVHDX[ GH UpOXFWDQFHV &UpDWLRQ G¶XQ RXWLO PpWLHU GpGLp DX SUp GLPHQVLRQQHPHQW SDU RSWLPLVDWLRQª 
7KqVH GH O¶8QLYHUVLWp -RVHSK )RXULHU 00 
>'835 00@ 0 'XSUHW ©&RQIRUW G¶pWp  FRPPHQW UpGXLUH OHV DSSRUWV LQWHUQHV GDQV OHV EkWLPHQWV GH 
EXUHDX[ª UDSSRUW (QHUWHFK -XLQ 00 
>'<0 010@ 0DQXHO G¶XWLOLVDWLRQ GH '\PROD ©'\PROD 8VHU 0DQXDO 9ROXPH ª -DQYLHU 010 
>'<02 010@ '\PROD ©)XQFWLRQDO 0RFNXS ,QWHUIDFH )0, IRU 0RGHO ([FKDQJHª PDQXHO 
G¶XWLOLVDWLRQ GHV )0, GDQV '\PROD )HYULHU 010 
>'<1$ 010@ 3 7LWWHOHLQ 3 5LHGHUHU 0 $OEDULF ( 3 'HO %DULR ©5DSSRUW VFLHQWLILTXH ILQDOª 
3URMHW $15 '\QDVLPXO GLVSRQLEOH VXU KWWSG\QDVLPXOXQLY
OUIULQGH[SKS"RSWLRQ FRPBGRFPDQ	,WHPLG  010 
( 
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>('' 00@ (QF\FORSpGLH GX GpYHORSSHPHQW GXUDEOH 00 KWWSHQF\FORSHGLH
GGRUJHQF\FORSHGLHVFLHQFHVHWWHFKQLTXHVDIDLWVHWFKLIIUHVOHVFRQVRPPDWLRQVGHQHUJLH
GDQVKWPO 
>()) 00@ ()),1(5*,( ©5pXVVLU XQ SURMHW GH %kWLPHQW %DVVH &RQVRPPDWLRQª JXLGH j GHVWLQDWLRQ 
GHV SURIHVVLRQQHOV GX EkWLPHQW 00  
>(-- 010@ . (MMDEUDRXL ©&RQWULEXWLRQ j OD FRQFHSWLRQ GH V\VWqPHV PpFDWURQLTXHV DXWRPRELOHV  
PpWKRGRORJLH GH SUpGLPHQVLRQQHPHQW PXOWLQLYHDX PXOWLSK\VLTXH GH FRQYHULVVHXUV VWDWLTXHVª 
7KqVH GH GRFWRUDW 836 010 
>(/+ 00@ 06 (O 0PDP ©&RQWULEXWLRQ j OD PRGpOLVDWLRQ HW j OD VLPXODWLRQ K\EULGH GX I X[ GH 
WUDI Fª 'RFWRUDW GH O¶8QLYHUVLWp G¶$UWRLV 6SpFLDOLWp  *pQLH ,QIRUPDWLTXH HW $XWRPDWLTXH 00  
>(// 000@ $ 6 (OOLRWW ©$ KLJKO\ HII FLHQW JHQHUDOSXUSRVH DSSURDFK IRU FRVLPXODWLRQ ZLWK 
$'$06ª 3URFHHGLQJV RI 1WK (XURSHDQ $'$06 8VHU¶V &RQIHUHQFH 5RPH ,WDOLH FRQVXOWDEOH VXU  
KWWSZZZPVFVRIWZDUHFRPVXSSRUWOLEUDU\FRQIDGDPVHXUR0000',B&RVLPXODWLRQSGI 000  
>(/0 1@ + (OPTYLVW 0 2WWHU ) ( &HOOLHU ©,QOLQH ,QWHJUDWLRQ $ 1HZ 0L[HG 
6\PEROLF1XPHULF $SSURDFK IRU 6ROYLQJ 'LIIHUHQWLDO±$OJHEUDLF (TXDWLRQ 6\VWHPVª ,Q 3URFHHGLQJV 
(XURSHDQ 6LPXODWLRQ 0XOWLFRQIHUHQFH 3UDJXH &]HFK 5HSXEOLF 1 
>(/0 1@ + (OPTYLVW 6 (ULN 0DWWVVRQ ©0RGHOLFD7KH QH[W JHQHUDWLRQ PRGHOOLQJ ODQJXDJH DQ 
LQWHUQDWLRQDO GHVLJQ HIIRUWª )LUVW :RUOG &RQJUHVV RQ 6\VWHP 6LPXODWLRQ :&66 6LQJDSRUH 
6HSWHPEUH 1  
>(1* 00@ 2 (QJH5RVHQEODWW - +DDVH & &ODX ©,PSRUWDQW &KDUDFWHULVWLFV RI 9+'/$06 DQG 
0RGHOLFD ZLWK 5HVSHFW WR 0RGHO ([FKDQJH ª ILUVW ,QWHUQDWLRQDO :RUNVKRS RQ (TXDWLRQ%DVHG 2EMHFW
2ULHQWHG /DQJXDJHV DQG 7RROV %HUOLQ $OOHPDJQH -XLOOHW 00 
) 
>)(/ 00@ ) )HOJQHU 6 $JXVWLQD % &ODGHUD 5 0HUW] / /LW] ©6LPXODWLRQ RI WKHUPDO EXLOGLQJ 
EHKDYLRXU LQ 0RGHOLFDª OD GHX[LqPH 0RGHOLFD FRQIHUHQFH $OOHPDJQH 00  
>),6 00@ 9 )LVKHU ©&RPSRVDQWV ORJLFLHOV SRXU OH GLPHQVLRQQHPHQW HQ JpQLH pOHFWULTXH 
$SSOLFDWLRQ D OD UpVROXWLRQ G
pTXDWLRQV GLIIpUHQWLHOOHVª 7KqVH GH GRFWRUDW GH O¶,13 *UHQREOH 00 
>)0, 010D@ /D VSpFLILFDWLRQ GHV IPL SRXU O¶pFKDQJH GHV PRGqOHV YHUVLRQ 10 SURMHW 0RGHOLVDU 
KWWSZZZPRGHOLVDUFRPVSHFLILFDWLRQV)0,BIRUB0RGHO([FKDQJHBY10SGI  -XLOOHW 010  
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>0(1 00@ & 0pQp]R -% 6DXOQLHU ' /LQFRW HW * *XDUUDFLQR ©(QHUJ\ GRPRWLFV PDWHULDOV 
ZHOFRPH WR WKH KRPH RI WKH IXWXUH 00ª &156 LQWHUQDWLRQDO PDJD]LQH 00 
>0(5 00@ 6 & 0DUVHOO ' 9 3\QDGDWK 6 - 5HDG ©3V\FK6LP $JHQWEDVHG PRGHOLQJ RI VRFLDO 
LQWHUDFWLRQV DQG LQI XHQFHª ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH (GLQEXUJK 
6FRWODQG -XLOOHW  $RXW 00 
>0,& 00@ - 0LFKDHOVHQ - (LGHQ ©+XPDQ&RPIRUW 0RGHOLFDOLEUDU\ WKHUPDO FRPIRUW LQ EXLOGLQJV 
DQG PRELOH DSSOLFDWLRQVª 0RGHOLFD FRQIHUHQFH ,WDOLH 00 
>0,&+ 00@ ) 0LFKHO ©)RUPDOLVPH RXWLOV HW pOpPHQWV PpWKRGRORJLTXHV SRXU OD PRGpOLVDWLRQ HW OD 
VLPXODWLRQ PXOWLDJHQWVª WKqVH GH GRFWRUDW GH O¶8QLYHUVLWp GHV 6FLHQFHV HW 7HFKQLTXHV GX /DQJXHGRF 
00 
>0,/ 010@ ) 0LOKHP ©0RQLWRULQJ G¶XQ V\VWqPH GH FRQWU{OH HW GH JHVWLRQ GH FRQVRPPDWLRQ 
pOHFWULTXHª UDSSRUW GH VWDJH G¶DOWHUQDQFH ,87 1 GH *UHQREOH 6HSWHPEUH 010 
>0,6 01@ 5 0LVVDRXL ©*HVWLRQ pQHUJpWLTXH RSWLPLVpH SRXU XQ EkWLPHQW LQWHOOLJHQW PXOWLVRXUFH 
PXOWLFKDUJHV 'LIIpUHQWV SULQFLSHV GH YDOLGDWLRQVª 7KqVH GH GRFWRUDW GH O¶XQLYHUVLWp GH *UHQREOH 
VSpFLDOLWp JpQLH pOHFWULTXH -XOOHW 01  
>025 1@ 2 0RULVRW ' 0DUFKLR ©+($7(; (FKDQJHXU GH &KDOHXU PRGqOH 187 HQ HQWKDOSLH 
RX HQ WHPSpUDWXUH GH O¶+9$& 7RRONLWª (FROH GHV 0LQHV GH 3$5,6 &HQWUH G¶(QHUJpWLTXH 1 
>025$ 00@ / 0RUD ©3UpGLFWLRQ GHV SHUIRUPDQFHV WKHUPRDpUDXOLTXHV GHV EkWLPHQWV SDU 
DVVRFLDWLRQ GH PRGqOHV GH GLIIpUHQWV QLYHDX[ GH I QHVVH DX VHLQ G¶XQ HQYLURQQHPHQW RULHQWp REMHW ª 
7KqVH GH GRFWRUDW GH O¶8)5 6FLHQFHV )RQGDPHQWDOHV HW 6FLHQFHV SRXU O¶,QJpQLHXU 6SpFLDOLWp *pQLH 
&LYLO 00 
>025$ 00@ / 0RUD ©(WDW GH O¶DUW HQ WHUPHV GH PRGqOHV HW G¶RXWLOV GH VLPXODWLRQ ª OLYUDEOH 3URMHW 
6,0%,2 00  
1 
>1,.2 00@ 7 1LNRODRX ' .RONRWVD * 6WDYUDNDNLV ©,QWHOOLJHQW %XLOGLQJV 7KH *OREDO 
)UDPHZRUNª SS  00 
>1,.2 00@ 7 1LNRODRX ' .RONRWVD * 6WDYUDNDNLV ©+DQG%RRN IRU ,QWHOOLJHQW %XLOGLQJª 00 
KWWSZZZLEXLOGLQJJUKDQGERRNLQGH[KWPO 
2 
>2/6 00@ + 2OVVRQ ©([WHUQDO ,QWHUIDFH WR 0RGHOLFD LQ '\PRODª 3URFHHGLQJV RI WKH WK 
,QWHUQDWLRQDO 0RGHOLFD &RQIHUHQFH +DPEXUJ 0DUFK  00 
  1 
3 
>3$1 011@ ; 3DQJ HW DO  ©5HDO WLPH EXLOGLQJ HQHUJ\ VLPXODWLRQ XVLQJ (QHUJ\3OXV DQG WKH EXLOGLQJ 
YLUWXDO WHVW EHGª WKH 1WK ,%36$ FRQIHUHQFH 6LGHQH\ $XVWUDOLH 1RYHPEUH 011 
>3$8/ 1@ &$+ 3DXO ©7KH WUHDWHPHQW RI GHULYDWLYHV GLVFRQWLQXLWLHV LQ GLIIHUHQWLDO HTXDWLRQVª 
1XPHULFDO DQDO\VLV UHSRUW 0DQFKHVWHU &HQWUH IRU &RPSXWDWLRQDO 0DWKHPDWLFV 'HSDUWPHQW RI 
0DWKHPDWLFV 1  
>3+$0 011@ 33KDP4XDQJ ©0RGpOLVDWLRQ PDJQpWRPpFDQLTXH G¶XQ QDQR FRPPXWDWHXU 
2SWLPLVDWLRQ VRXV FRQWUDLQWHV GH ILDELOLWp SDU GpULYDWLRQ DXWRPDWLTXH GHV SURJUDPPHV HQ -DYD ª WKqVH 
GH GRFWRUDW GH O¶XQLYHUVLWp GH *UHQREOH 2FWREUH 011  
>3+$0 01@  3 3KDP4XDQJ % 'HOLQFKDQW ©-DYD $XWRPDWLF 'LIIHUHQWLDWLRQ 7RRO 8VLQJ 9LUWXDO 
2SHUDWRU 2YHUORDGLQJ ,Q 5HFHQW $GYDQFHV LQ $OJRULWKPLF 'LIIHUHQWLDWLRQª 6 )RUWK HW DO HGV SS 
10 6SULQJHU 01 
>3(83 10@ % 3HXSRUWLHU , %ODQF6RPPHUHX[ ©6LPXODWLRQ WRRO ZLWK LWV H[SHUW LQWHUIDFH IRU WKH 
WKHUPDO GHVLJQ RI PXOWL]RQH EXLOGLQJVª ,QWHUQDWLRQDO -RXUQDO RI 6DVWDLQDEOH (QHUJ\ YRO  LVVXH  
S10±10 10 
>3/2, 01@ 6 3ORL[ ©(QHUJ\ PDQDJHPHQW LQ GZHOOLQJVVLPXODWLQJ FRPSOH[ EHKDYLRXUV RI RFFXSDQWV "ª 
pFROH GH SULQWHPSV 6,085(; 01 &RUVH $YULO 01  
>324 00@ 3RTXHW * 'XMLQ $ ©3RXU OHV PpQDJHV OD UHFKHUFKH GX FRQIRUW SULPH HQFRUH VXU OHV 
pFRQRPLHV G¶pQHUJLHª &UpGRF 110 0DUV 00 GLVSRQLEOH VXU  
KWWSZZZFUHGRFIUSGIS10SGI   
>323 00@ $ 3RS ©,QWHJUDWHG 0RGHO'ULYHQ 'HYHORSPHQW (QYLURQPHQWV IRU (TXDWLRQ%DVHG 
2EMHFW2ULHQWHG /DQJXDJHVª 7KqVH GH GRFWRUDW GH O¶XQLYHUVLWp GH /LQN|SLQJ VXqGH -XLQ 00 
>35(% 00@ UDSSRUW ILQDO GH SURMHW 35(%$7 UpDOLVp SDU O¶$'(0(38&$&67% ©&RPSDUDLVRQ 
LQWHUQDWLRQDOH %kWLPHQW HW pQHUJLH  5DSSRUW ILQDOª GLVSRQLEOH VXU KWWSZZZSUHEDWQHW,0*SGID
WRWDO00SGI  00 




>5$= 00@ >@ + 5D]LN ©/D PDFKLQH DV\QFKURQH j YLWHVVH YDULDEOH 1ª /DYRLVLHU 00 
>5(* 00@ - 5HJQLHU ©&RQFHSWLRQ GH V\VWqPHV KpWpURJqQHV HQ *pQLH (OHFWULTXH SDU RSWLPLVDWLRQ 
pYROXWLRQQDLUH PXOWLFULWqUHª 7KqVH GH GRFWRUDW G¶,13 GH 7RXORXVH 'pFHPEUH 00  
>5(,' 00@ 3 5LHGHUHU : .HLOKRO] 0 .XPPHUW ©7\SH 1 ± XQ QRXYHDX W\SH 7516<6 SRXU 
FRXSOHU 7516<6 HW 0DWODEª 7516<6 8VHUGD\V &67% 6RSKLD $QWLSROLV 10 PDUV 00 
>5(,' 00@ 3 5LHGHUHU : .HLOKRO] 9 'XFUHX[ ©&RXSOLQJ RI 7516<6 ZLWK 6,08/,1. D 
PHWKRG WR DXWRPDWLFDOO\ H[SRUW DQG XVH 7516<6 PRGHOV ZLWKLQ 6,08/,1. DQG YLFH YHUVDª 
%XLOGLQJ 6LPXODWLRQ *ODVJRZ 5R\DXPH8QL 00 
  1 
>5(1 011@ 5 5HQLHU 5 &KHQRXDUG ©'H 6\V0/ j 0RGHOLFD  DLGH j OD IRUPDOLVDWLRQ GH PRGqOHV GH 
VLPXODWLRQ HQ FRQFHSWLRQ SUpOLPLQDLUHª 1qPH &ROORTXH 1DWLRQDO $,3 35,0(&$ /H 0RQW 'RUH 
0DUV DYULO 011 
>5(= 010@ $ 5H]JXL ©0RGpOLVDWLRQ 9+'/$06 XQLILpH HQ VXSSRUW GX F\FOH HQ 9 GH FRQFHSWLRQ 
$SSOLFDWLRQ DX[ ILOWUHV $'6/ª UDSSRUW GH PDVWHU GH UHFKHUFKH XQLYHUVLWp GH  1RYHPEUH GH 
&DUWKDJH 7XQLV 'HFHPEUH 010 
>5(= 011@ $ 5H]JXL HW DO ©8QLILHG 0RGHOOLQJ WHFKQLTXH XVLQJ 9+'/$06 DQG VRIWZDUH 
FRPSRQHQWVª (/(&75,0$&6 &HUJ\ 3RQWRLVH )UDQFH -XQH 011  
>5(= 01@ $ 5H]JXL ©,QWHURSpUDELOLWp GH PRGqOHV GDQV OH F\FOH GH FRQFHSWLRQ GHV V\VWqPHV 
pOHFWURPDJQpWLTXHV YLD GHV VXSSRUWV FRPSOpPHQWDLUHV ODQJDJH 9+'/$06 HW FRPSRVDQWV ORJLFLHOV 
,&$Uª VRXWHQDQFH SUHYXH 2FWREUH 01 
>5(= 01E@ $ 5H]JXL ©9+'/$06 WR 6XSSRUW '$(3'( &RXSOLQJ DQG 0XOWLOHYHO 0RGHOLQJª 
,((( WUDQVDFWLRQV RQ PDJQHWLFV YRO  1R  01  
>52%@ ; 5RERDP 6$VWLHU ©*UDSKHV GH OLHQV FDXVDX[ SRXU V\VWqPHV j pQHUJLH UHQRXYHODEOHª 
7HFKQLTXHV GH O
,QJpQLHXU ' 0 
>528; 1@ -- 5RX[ ©3URSRVLWLRQ GH PRGqOHV VLPSOLI pV SRXU O¶pWXGH GX FRPSRUWHPHQW WKHUPLTXH 
GHV EkWLPHQWVª 7KqVH GH GRFWRUDW ,16$ /\RQ 1 
>57 00@ 'LUHFWLRQ JpQpUDOH GH O¶8UEDQLVPH GH O¶+DELWDW HW GH OD &RQVWUXFWLRQ ©5pJOHPHQWDWLRQ 
7KHUPLTXH 00  GHV EkWLPHQWV FRQIRUWDEOHV HW SHUIRUPDQWVª YHUVLRQ 2FWREUH 00 
KWWSZZZGHYHORSSHPHQWGXUDEOHJRXYIU,0*SGIUW00BYHUVLRQ01000SGI 
>57 01@ 0LQLVWqUH GH O¶eFRORJLH GX 'pYHORSSHPHQW GXUDEOH GHV 7UDQVSRUWV HW GX /RJHPHQW 
©5pJOHPHQWDWLRQ WKHUPLTXH 01  XQ VDXW pQHUJpWLTXH SRXU OHV EkWLPHQWV QHXIVª $YULO 011 
FRQVXOWDEOH VXU KWWSZZZGHYHORSSHPHQW
GXUDEOHJRXYIU,0*SGI'*$/1BSODTXHWWH5701BDYULO011SGI  
>57(@  5pVHDX GH 7UDQVSRUW G¶(OHFWULFLWp ©0DvWULVHU OD FRQVRPPDWLRQ G¶pOHFWULFLWpª FRQVXOWDEOH VXU 
OH OLHQ  KWWSZZZUWHIUDQFHFRPIUGHYHORSSHPHQWGXUDEOHPDLWULVHUVDFRQVRPPDWLRQ
HOHFWULTXHPDLWULVHUODFRQVRPPDWLRQGHOHFWULFLWH   
>57( 011@ 5pVHDX GH 7UDQVSRUW G¶(OHFWULFLWp ©%LODQ 3UpYLVLRQQHO GH O¶pTXLOLEUH RIIUH  GHPDQGH 
G¶pOHFWULFLWp HQ )UDQFHª pGLWLRQ 011 
>58(/ 00@ 5pJLV 5XHOODQG ©$SSRUW GH OD FRVLPXODWLRQ GDQV OD FRQFHSWLRQ GH O¶DUFKLWHFWXUH GHV 
GLVSRVLWLIV GH FRPPDQGH QXPpULTXH SRXU OHV V\VWqPHV pOHFWULTXHVª WKqVH GH GRFWRUDW GH O¶,13* 
VSpFLDOLWp JpQLH pOHFWULTXH 6HSWHPEUH 00  
>586 00@ 0 5XVVHO 0 6KHUPDQ $ 5XGG ©5HYLHZ RI 5HVLGHQWLDO 9HQWLODWLRQ 7HFKQRORJLHVª 
/DZUHQFH %HUNHOH\ 1DWLRQDO /DERUDWRU\ /%1/ DXJXVW 00 
6 
>6$* 011@ & 6DJHUVFKQLJ HW DO  ©&RVLPXODWLRQ IRU EXLOGLQJ FRQWUROOHU GHYHORSPHQW WKH FDVH VWXG\ 
RI D PRGHUQ RIILFH EXLOGLQJª &,6%$7 /DXVDQQH 6XLVVH 6HSWHPEUH 011 
>6$/ 000@ / 6DOGDPOL 3 )ULW]RQ ©2EMHFW RULHQWHG PRGHOLQJ ZLWK 3DUWLDO 'LIIHUHQWLDO (TXDWLRQª 
ZRUNVKRS 0RGHOLFD 6ZHGHQ 2FWREUH 000  
  1 
>6$/ 00@ / 6DOGDPOL 3 )ULW]RQ % %DFKPDQQ ©([WHQGLQJ 0RGHOLFD IRU 3DUWLDO 'LIIHUHQWLDO 
(TXDWLRQVª  qPH FRQIHUHQFH LQWHUQDWLRQDOH GH 0RGHOLFD $OOHPDJQH 0DUV 00 
>6$/ 00@ 7 6DORPRQ 5 0LNRODVHN % 3HXSRUWLHU ©2XWLO GH VLPXODWLRQ WKHUPLTXH GX EkWLPHQW 
&RPILHª -RXUQpH WKpPDWLTXH 6)7,%36$ 00  
>6&+ 00@ & 6FKQHHZHLVV ©'HVWULEXWHG 'HVLFLRQ 0DNLQJª 6SULQJHU 00 
>6(* 1@ * 6HJXLHU HW ) 1RWHOHW ©(OHFWURQLTXH LQGXVWULHOOHª 7HF HW GRF /DYRLVLHU 1 
>6(03 011@ $ 6HPSH\ / 0RUD ©'pWHUPLQDWLRQ GX SRLQW GH IRQFWLRQQHPHQW GX UpVHDX 
DpUDXOLTXHª UDSSRUW GX SURMHW 6,0,17+(& 'HFHPEUH 011  
>6+$ 10@ ' ) 6KDQQR ©&RQGLWLRQLQJ RI TXDVL1HZWRQ PHWKRGV IRU IXQFWLRQ PLQLPL]DWLRQª 
0DWKHPDWLFV RI &RPSXWDWLRQ 110 10 
>6,0 001@ *XLGH G¶XWLOLVDWLRQ GH 6LPXOLQN ©6LPXOLQN 0RGHO%DVHG DQG 6\VWHP%DVHG 'HVLJQ 
ZULWLQJ 6IXQFWLRQª YHUVLRQ  -XLQ 001  
>6,0 010@ ©7XWRULDO pFROH 6,085(; 0LVH HQ °XYUH GH O¶DSSURFKH FRPSRVDQW ORJLFLHO DYHF OH 
IUDPHZRUN FDGHV 9ª 6LPXUH[ 010 &RUVH )UDQFH 
>6,0,17+(& 00@ SURMHW $15+DELVRO ©6,0XODWLRQ HW RXWLOV ORJLFLHOV ,1WHURSpUDEOHV SRXU OD 
JHVWLRQ 7KHUPLTXH HW (OH&WULTXH GDQV OHV EkWLPHQWVª 0001 SUpVHQWDWLRQ GLVSRQLEOH VXU 
KWWSZZZSUHEDWQHW,0*SGIHZXUW]SGI 
>6-2 00D@ 0 6M|OXQG ©%LGLUHFWLRQDO ([WHUQDO )XQFWLRQ ,QWHUIDFH %HWZHHQ 0RGHOLFD0HWD0RGHOLFD 
DQG -DYDª 7KqVH GH PDVWHU GH /LQN|SLQJV $RXW 00  
>6-2 00E@ 0 6M|OXQG 3 )ULW]VRQ ©$Q 2SHQ0RGHOLFD -DYD ([WHUQDO )XQFWLRQ ,QWHUIDFH 6XSSRUWLQJ 
0HWD3URJUDPPLQJª 3URFHHGLQJV RI WKH WK 0RGHOLFD &RQIHUHQFH &RPR ,WDO\ 6HSWHPEUH 00 
>62& 00@ 7 6ROFLD ©0XOWLGLVFLSOLQDU\ 0XOWLUDWH &RVLPXODWLRQV LQ 0XOWLERG\ '\QDPLFV´ WKqVH GH 
O¶pFROH SRO\WHFKQLTXH GH 0LODQR VSpFLDOLWp DpURQDXWLTXH 0000 
>62(6 010@ 6HUYLFH GH O
2EVHUYDWLRQ HW GHV 6WDWLVWLTXHV %LODQ pQHUJpWLTXH GH OD )UDQFH SRXU 00 
&LWp GDQV OH 5DSSRUW %kWLPHQW GH O¶$'(0( 010 GLVSRQLEOH VXU 
KWWSZZZDGHPHIUVHUYOHWJHW%LQ"QDPH '1'%)(&)0%0$01&&101111
SGI   
>62/(@ - 6ROH ©7KHUPDO ,QHUWLD LQ %XLOGLQJVª ZRUNVKRS VXU O¶LQHUWLH WKHUPLTXH FRQVXOWDEOH VXU 
KWWSZZZWHOHIRQLFDQHWZHEMRVHSVROHERQHWLQGH[BDUFKLYRV:RUNVKRSB7KHUPDOB,QHUWLDSGI 
>63(& 010@ /HV VSpFLILFDWLRQV GX ODQJDJH 0RGHOLFD ©0RGHOLFD  $ 8QLILHG 2EMHFW2ULHQWHG 
/DQJXDJH IRU 3K\VLFDO 6\VWHPV 0RGHOLQJª 0DUV 010  
>6=< 1@ & 6]\SHUVN\ ©&RPSRQHQW 6RIWZDUH  %H\RQG 2EMHFW2ULHQWHG 3URJUDPPLQJª $GGLVRQ
:HVOH\ 1 
7 
>7+(, 00@ , 7KHLU ©&RQWULEXWLRQ DX GpYHORSSHPHQW GH PRGqOHV SRXU O¶pOHFWURQLTXH GH SXLVVDQFH 
HQ 9+'/$06ª WKqVH GH GRFWRUDW GH O¶XQLYHUVLWp GH /\RQ VSpFLDOLWp JpQLH pOHFWULTXH -DQYLHU 00  
  1 
>7+,( 00@ 6 7+,(56 ©%LODQV pQHUJpWLTXHV HW HQYLURQQHPHQWDX[ GH EkWLPHQWV j pQHUJLH SRVLWLYHª 
WKqVH GH GRFWRUDW GH O¶(FROH GHV 0LQHV GH 3DULV VSpFLDOLWp pQHUJpWLTXH 1RYHPEUH 00 
>7,/ 001@ 00 7LOOHU ©,QWURGXFWLRQ WR 3K\VLFDO 0RGHOLQJ ZLWK 0RGHOLFD 1RUZHOª 0DVV.OXZHU 
$FDGHPLF 3XEOLVKHU 001 
>75&. 00@ 0 7UFND -/0 +HQVHQ ©0RGHO DQG WRRO UHTXLUHPHQWV IRU FRVLPXODWLRQ RI EXLOGLQJ 
SHUIRUPDQFHª SURFHHGLQJV RI WKH 1WK ,$67(' ,QWHUIDWLRQDO FRQIHUHQFH RQ $SSOLHG 6LPXODWLRQ DQG 
0RGHOOLQJ SS -XQH 00 
>75& 00@ 0DULMD 7UFND ©&RVLPXODWLRQ IRU 3HUIRUPDQFH 3UHGLFWLRQ RI ,QQRYDWLYH ,QWHJUDWHG 
0HFKDQLFDO (QHUJ\ 6\VWHPV LQ %XLOGLQJVª 7KqVH GH GRFWRUDW GH O¶8QLYHUVLWp WHFKQLTXH G¶(LQGKRYHQ 
00  
>751 00@ *XLGH GH SURJUDPPDWLRQ GH 7516<6 ©7516<6 1 3URJUDPPHU¶V *XLGHª YROXPH  
)HYULHU 00 
>752& 00@ 0 752&0e ©$LGH DX[ FKRL[ GH FRQFHSWLRQ GH EkWLPHQWV pFRQRPHV HQ pQHUJLHª WKqVH GH 
GRFWRUDW GH O¶(FROH GHV 0LQHV GH 3DULV VSpFLDOLWp pQHUJpWLTXH 1RYHPEUH 00 
8 
>8)( 010@ 8QLRQ )UDQoDLVH GH O¶pOHFWULFLWp ©(OHFWULFLWp 00  TXHOV FKRL[ SRXU OD )UDQFH ª 
GLVSRQLEOH VXU  KWWSZZZXIHHOHFWULFLWHIU,0*SGIEURFKXUHBV\QWKHVHBXIHBIUBEGSGI 010 
9 
>9(5 01@  ) 9HUGLqUH $ 5H]JXL 6 *DDORXO % 'HOLQFKDQW / *HUEDXG ) :XUW] DQG ; 
%UXQRWWH ©0RGHOLFD PRGHOV WUDQVODWLRQ LQWR -DYD FRPSRQHQWV IRU RSWLPL]DWLRQ DQG '$( VROYLQJ XVLQJ 
DXWRPDWLF GLIIHUHQWLDWLRQª ,((( 8.6LP01 1WK ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWHU 0RGHOOLQJ 
DQG 6LPXODWLRQ   0 0DUFK 01 &DPEULGJH 8. SS0  
>982/ 1@ 0 9XROOH $ %ULQJ 3 6DKOLQ ©$Q 10) EDVHG PRGHO OLEUDU\ IRU EXLOGLQJ WKHUPDO 
VLPXODWLRQ ª %XLOGLQJ 6LPXODWLRQ &RQIHUHQFH .\RWR -DSDQ 1  
: 
>:$5 011@ * :DUNR]HN © *pQpUDWLRQ DXWRPDWLTXH GH SUREOqPHV G¶RSWLPLVDWLRQV SRXU OD 
FRQFHSWLRQ HW OD JHVWLRQ GHV UpVHDX[ pOHFWULTXHV GHV EkWLPHQWV LQWHOOLJHQWV PXOWLVRXUFHV PXOWL
FKDUJHV ª 7KqVH GH GRFWRUDW GH O¶8QLYHUVLWp GH *UHQREOH VSpFLDOLWp JpQLH pOHFWULTXH 6HSWHPEUH 011 
>:(%B$87@ KWWSZZZDXWRVDURUJ  
>:(%B%&9@ VLPXODWLRQUHVHDUFKOEOJRYEFYWE  
>:(%B%5$@ KWWSZZZDJHQWLVROXWLRQVFRPSURGXFWVLQGH[KWP  
>:(%B&20@ KWWSZZZL]XEDIUORJLFLHOSOHLDGHVFRPILH  
>:(%B',0@ KWWSZZZGLPRFRGHFRP   
>:(%B'<0@ KWWSZZZGVFRPSURGXFWVFDWLDSRUWIROLRG\PRODRYHUYLHZ 
>:(%B(3(@ KWWSZZZHSH[VSRWFRPIU 
  1 
>:(%B)0,@ KWWSZZZPRGHOLVDUFRPLQGH[KWPO  
>:(%B+4(@ KWWSDVVRKTHRUJKTHVSLSSKS"UXEULTXH  
>:(%B,36@ KWWSZZZLSVRVIU  
>:(%B-1,@ KWWSMDYDVXQFRPGRFVERRNVMQLKWPOLQWURKWPO111  
>:(%B/,%@ KWWSVPRGHOLFDRUJOLEUDULHV0RGHOLFD  
>:(%B/,1@ KWWSOLQN\HUGIGLVWULEXWLRQIU  
>:(%B0$7@ KWWSZZZPDWKZRUNVIUSURGXFWVPDWODE  
>:(%B02'@ KWWSVPRGHOLFDRUJ 
>:(%B30$7@ KWWSZZZGLPRFRGHFRPDOIUHVFRFHFPSDFNYLHZ6SDFH"VSDFH,G DH1F0E1I0G
D1HIHF	FRQWHQW GHVFULSWRUGHIDXOW  
>:(%B372@ KWWSSWROHP\HHFVEHUNHOH\HGXSWROHP\,, 
>:(%B5$7@ KWWSZZZPDWKZRUNVIUKHOSWRROER[VLPXOLQNVOUHIUDWHWUDQVLWLRQKWPO  
>:(%B57(@ 57( 5pVHDX GH 7UDQVSRUW GH O¶(OHFWULFLWp KWWSZZZUWHIUDQFHFRPIU 
>:(% 6)8@ KWWSZZZPDWKZRUNVIUKHOSWRROER[VLPXOLQNVIJI11KWPO  
>:(%B6,0@ KWWSERXWLTXHFVWEIUIUVLPEDGKWPO 
>:(%B751@ KWWSVHOPHZLVFHGXWUQV\VIHDWXUHVIHDWXUHVKWPO  
>:(%B9+'@ KWWSZZZYKGORUJDQDORJ 
>:(%B=(5@ KWWSHQZLNLSHGLDRUJZLNL=HURBFURVVLQJ  
>:(7 1D@ 0 :HWWHU © 6LPXODWLRQ 0RGHO $LUWR$LU 3ODWH +HDW ([FKDQJHU ª /DERUDWRLUH 
1DWLRQDOH GH /DZUHQFH %HUNOH\ -DQYLHU 1  
>:(7 1E@ 0 :HWWHU © 6LPXODWLRQ 0RGHO )LQQHG :DWHUWR$LU &RLO :LWKRXW &RQGHQVDWLRQ ª 
/1%/ -DQYLHU 1 
>:(7 00@ 0 :HWWHU 3 +DYHV © $ PRGXODU EXLOGLQJ FRQWUROV YLUWXDO WHVW EHG IRU WKH LQWHJUDWLRQ RI 
KHWHURJHQHRXV V\VWHPV ª 3URFHHGLQJV RI 6LP%XLOG UG 1DWLRQDO &RQIHUHQFH RI ,%36$86$ 
%HNHOH\ &$ 86$ 00 
>:(7 00@ 0 :HWWHU © $ 0RGHOLFDEDVHG PRGHO OLEUDU\ IRU EXLOGLQJ HQHUJ\ DQG FRQWURO V\VWHPV ª 
&RQIHUHQFH %XLOGLQJ 6LPXODWLRQ 00  
>:(7 011@0 :HWWHU © &RVLPXODWLRQ RI EXLOGLQJ HQHUJ\ DQG FRQWURO V\VWHPV ZLWK WKH %XLOGLQJ 
&RQWUROV 9LUWXDO 7HVW %HG ª -RXUQDO RI %XLOGLQJ 3HUIRUPDQFH 6LPXODWLRQ YROXPH LVVXH  SS 1
0 011  
>:(7 01@ 0 :HWWHU - +HQVHQ & YDQ 7UHHFN © 1HZ JHQHUDWLRQ FRPSXWDWLRQDO WRROV IRU EXLOGLQJ 
DQG FRPPXQLW\ HQHUJ\ V\VWHPV EDVHG RQ WKH 0RGHOLFD DQG )XQFWLRQDO 0RFNXS 8QLW VWDQGDUGV ª ,($ 
SURSRVDO 
  10 
>:,1. 1@ ) :LQNHOPDQQ HW DO © '2( 6XSSOHPHQW ª 9HUVLRQ 1( 6SULQJILHOG /DZUHQFH 
%HUNHOH\ 1  
>:8 00@ & :X & /LDR / )X © 6HUYLFH2ULHQWHG 6PDUW +RPH $UFKLWHFWXUH EDVHG RQ 26*L DQG 
0RELOH $JHQW 7HFKQRORJ\ ª ,((( 7UDQVDFWLRQV 2Q 6\VWHPV 0DQ $QG &\EHUQHWLFV 00  
>:85 00@ ) :XUW] HW DO © 9HUV GH QRXYHOOHV DSSURFKHV SRXU OD FDSLWDOLVDWLRQ GHV PRGqOHV SRXU OD 
VLPXODWLRQ HW O¶RSWLPLVDWLRQ  O¶H[SpULHQFH GX SURMHW ',02&2'( ª 1XPHOHF %HOJLTXH 00 
>:85 1@ ) :XUW] © 8QH QRXYHOOH DSSURFKH SRXU OD FRQFHSWLRQ VRXV FRQWUDLQWHV GH PDFKLQHV 
pOHFWULTXHV ª 7KqVH GH GRFWRUDW GH O¶,13* VSpFLDOLWp JpQLH pOHFWULTXH 0DUV 1 
< 
><$0$ 00@ 6 <DPDPRWR . 6XPL ( 1LVKLNDZD 7 +DVKLPRWR © DQ 2SHUDWLQJ 0HWKRG XVLQJ 
3UHGLFWLRQ RI 3KRWRYROWDLF 3RZHU IRU D 3KRWRYROWDLF ± 'LHVHO +\EULG 3RZHU *HQHUDWLRQ 6\VWHP ª 
(OHFWULFDO (QJLQHHULQJ LQ -DSDQ 9RO11 1 00 
= 
>=$< 011@ & =D\DQH © ,GHQWLILFDWLRQ G¶XQ PRGqOH GH FRPSRUWHPHQW WKHUPLTXH GH EkWLPHQW j SDUWLU 
GH VD FRXUEH GH FKDUJH ª 7KqVH GH GRFWRUDW GH O¶pFROH GHV PLQHV GH 3DULV -DQYLHU 011  
>=(,* 000@ %3 =HLJOHU + 3UDHKRIHU 7* .LP © 7KHRU\ RI 0RGHOLQJ DQG 6LPXODWLRQ ª 
$FDGHPLF 3UHVV ,QF 000 
>=,0 00@ ' =LPPHU © 0RGXOH3UHVHUYLQJ &RPSLODWLRQ RI 0RGHOLFD 0RGHOV ª 3URFHHGLQJV WK 
0RGHOLFD &RQIHUHQFH &RPR ,WDOLH 6HSWHPEUH 00  
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  1 
$QQH[H 1 6WUXFWXUH GH *+RPH7HFK 
*+RPH7HFK >+$ 00@ >$%5 00@ HVW XQ V\VWqPH GH JHVWLRQ GH O¶pQHUJLH ,O V¶DJLW 
G¶XQ V\VWqPH FRPSOH[H UDVVHPEODQW SOXVLHXUV IRQFWLRQV LVVX GHV WUDYDX[ GH 6WpSKDQH 3/2,; 
FKHUFKHXU DX ODERUDWRLUH *6&23 ,O HVW FRPSRVp GH WURLV FRXFKHV >0,66 01@ )LJXUH 
11  
 DQWLFLSDWLYH SHUPHWWDQW OD SUpGLFWLRQ GHV DFWHXUV LQWHUQHV XVDJHV pTXLSHPHQWV HW 
H[WHUQHV FRWV PpWpR 
 UpDFWLYH SRXU OD FRUUHFWLRQ HW O¶DMXVWHPHQW DILQ GH UHVSHFWHU OHV DQWLFLSDWLRQV 
 HW XQH FRXFKH ORFDOH DX QLYHDX GHV pTXLSHPHQWV SRXU OD SULVH GHV FRQVLJQHV 
 )LJXUH 11 /H V\VWqPH PXOWLFRXFKHV GH *+RPH7HFK  
                                                 
 *6&23 /DERUDWRLUH GHV 6FLHQFHV SRXU OD &RQFHSWLRQ O
2SWLPLVDWLRQ HW OD 3URGXFWLRQ GH *UHQREOH  
KWWSZZZJVFRSJUHQREOHLQSIU  
  1 
$QQH[H  3UpVHQWDWLRQ JpQpUDOH GH 7516<6  
7516<6 HVW XQ SURJUDPPH GH VLPXODWLRQ G\QDPLTXH GH EkWLPHQWV HW GHV V\VWqPHV ,O 
HVW FRPSRVp G¶XQH LQWHUIDFH JUDSKLTXH ©6LPXODWLRQ 6WXGLR ª G¶XQ F°XU GH FDOFXO HW G¶XQH 
ELEOLRWKqTXH WUqV ULFKH GH FRPSRVDQWV DSSHOpV © 7\SH ª /¶LQWHUIDFH JUDSKLTXH SHUPHW GH 
JpQpUHU OHV ILFKLHUV G¶HQWUpH SRXU OH VROYHXU 7516<6 j SDUWLU G¶XQH GHVFULSWLRQ JUDSKLTXH HQ 
IRXUQLVVDQW OHV FDUDFWpULVWLTXHV GX EkWLPHQW HW GHV FRPSRVDQWV GHV V\VWqPHV DLQVL TXH OD 
PDQLqUH GRQW LOV VRQW FRQQHFWpV  
,O H[LVWH HQYLURQ 0 IDPLOOHV GH FRPSRVDQWV JpQpULTXHV VWDQGDUG >.(,/ 00@ 
SHUPHWWDQW GH VLPXOHU OHV EkWLPHQWV PRQR  RX PXOWL ]RQDO OHV V\VWqPHV GH FKDXIIDJH HW GH 
FOLPDWLVDWLRQ OHV UpJXODWHXUV GHV FRPSRVDQWV pOHFWULTXHV GHV pFKDQJHXUV GH FKDOHXU GHV 
V\VWqPHV j K\GURJqQH GHV V\VWqPHV VRODLUHV WKHUPLTXHV HW SKRWRYROWDwTXHV GHV V\VWqPHV GH 
VWRFNDJH G¶pQHUJLH WKHUPLTXH HW pOHFWULTXH  
*UkFH j VD PRGXODULWp 7516<6 HVW H[WUrPHPHQW IOH[LEOH SRXU OD PRGpOLVDWLRQ G¶XQH 
JUDQGH YDULpWp GHV V\VWqPHV pQHUJpWLTXHV GH GLIIpUHQWV QLYHDX[ GH FRPSOH[LWp (Q HIIHW LO 
SHUPHW QRQ VHXOHPHQW GH FRQVWLWXHU XQ V\VWqPH pQHUJpWLTXH GH SOXVLHXUV FRPSRVDQWV GH VD 
ELEOLRWKqTXH GUDJ DQG GURS PDLV DXVVL LO SHUPHW O¶DMRXW HW O¶XWLOLVDWLRQ GH QRXYHDX[ 
FRPSRVDQWV   
%LHQ TXH 7516<6 RIIUH XQH ODUJH SRVVLELOLWp GH VLPXODWLRQ GHV V\VWqPHV 
pQHUJpWLTXHV LO UHVWH PRLQV SUpFLV TXH &20),( HQ FH TXL FRQFHUQH OD PRGpOLVDWLRQ GH 
O¶HQYHORSSH  
  1 
$QQH[H  /H SODQ GX 1HU pWDJH GH 3UHGLV 
 
)LJXUH 11 /H SODQ GH FKDXIIDJH HW YHQWLODWLRQ GX 1HU pWDJH GH 3UHGLV 
  1 
$QQH[H  3ULQFLSDOHV pWDSHV GH OD FRQVWUXFWLRQ GX PRGqOH GH O¶HQYHORSSH 
WKHUPLTXH GDQV &20),( 
 
(WXGH SDU ]RQH GX EkWLPHQW   
'DQV XQ SUHPLHU WHPSV FKDTXH ]RQH GX EkWLPHQW HVW GpFRPSRVpH HQ PDLOOHV VXU 
OHVTXHOOHV XQ ELODQ WKHUPLTXH HVW pWDEOLW HQ VXSSRVDQW OD WHPSpUDWXUH XQLIRUPH 6HORQ OD 
SRVLWLRQ GH OD PDLOOH PDLOOH G
XQH SDURL F{Wp LQWpULHXU PDLOOH LQWHUPpGLDUH PDLOOH OD SOXV 
H[WHUQH G¶XQH SDURL H[WHUQH« GHV pTXDWLRQV G¶pFKDQJH VRQW pWDEOLHHV HW TXL SHXYHQW rWUH 
IRUPDOLVpHV SDU OH V\VWqPH PDWULFLHO VXLYDQW SRXU OD ]RQH HQWLqUH 
         
 &  7   $  7  (  8 
             ` 
 <    -  7  *  8 
 
R  7 HVW OH FKDPS GLVFUpWLVp GHV WHPSpUDWXUHV GHV PDLOOHV 
      8 OH YHFWHXU GHV VROOLFLWDWLRQV  
      < OH YHFWHXU GHV VRUWLHV  
      & OD PDWULFH GLDJRQDOH GHV FDSDFLWpV WKHUPLTXHV 
      $ OD PDWULFH FRQWHQDQW OHV WHUPHV G
pFKDQJH HQWUH PDLOOHV 
      ( FRQWLHQW OHV WHUPHV G
pFKDQJH HQWUH PDLOOHV HW VROOLFLWDWLRQV 
      - UHOLH OHV VRUWLHV DX[ WHPSpUDWXUHV GHV PDLOOHV 
      * UHOLH OHV VRUWLHV DX[ VROLFLWDWLRQV 
 
/H YHFWHXU 8 GHV VROOLFLWDWLRQV FRQWLHQW OHV SXLVVDQFHV LQWHUQHV OD WHPSpUDWXUH 
H[WpULHXUH OHV GLYHUV IOX[ VRODLUHV VL OD ]RQH HVW HQ FRQWDFW DYHF O
H[WpULHXU HW GHV 
WHPSpUDWXUHV pTXLYDOHQWHV TXL UpSUHVHQWHQW GHV VRUWLHV GHV ]RQHV DGMDFHQWHV VL HOOHV H[LVWHQW 
 
/H FKDPS GH WHPSpUDWXUH REWHQX HQ UpJLPH SHUPDQHQW HVW GpILQL SDU  
7  0 VRLW 7   $1(8 
2Q SHXW DLQVL GpFULUH OH FKDPS GH WHPSpUDWXUH 7 FRPPH OD VRPPH G
XQ WHUPH HQ 
UpJLPH SHUPDQHQW HW G
XQ WHUPH G\QDPLTXH 7R  7   7R  $1  (  8 
 (Q UHPSODoDQW 7 SDU FHWWH H[SUHVVLRQ GDQV OH V\VWqPH SUpFpGDQW RQ REWLHQW 
                                                       
 7R      &1   $  7R      $1  (  8 
                                   `       
 <        -  7R      *    - $1  (  8 
 
&H V\VWqPH VHUD SOXV VLPSOH j UpVRXGUH VL OD PDWULFH &1 $ HVW GLDJRQDOH /D 
GLDJRQDOLVDWLRQ GH FHWWH PDWULFH HVW SRVVLEOH JUkFH j XQ FKDQJHPHQW GH EDVH OD QRXYHOOH EDVH 
pWDQW IRUPpH GHV YHFWHXUV SURSUHV GH &1 $ /H FKDPS 7 GHV WHPSpUDWXUHV HVW WUDQVIRUPp HQ 
YHFWHXU G
pWDW ; SDU OD UHODWLRQ 7  3; R 3 HVW OD PDWULFH GH SDVVDJH 
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  1 
$QQH[H  /H PRGqOH GD OD SDUWLH pOHFWULTXH GH OD 90& PRWHXU HW YDULDWHXU GH 
YLWHVVH GDQV 0RGHOLFD 
/H PRGqOH JOREDO 
/H PRGqOH JOREDO GH OD SDUWLH pOHFWULTXH GH OD 90& UHSUpVHQWp GDQV FHW DQQH[H HVW XQ 
PRGHO DFDXVDO FRPSRVDQW  XQ YDULDWHXU GH YLWHVVH XQH PDFKLQH DV\QFKURQH XQ EORFN GH 
FRQVLJQH GH YLWHVVH HW XQH FKDUJH GH FRXSOH UpVLVWDQW )LJXUH    
 
)LJXUH 11 0RGpOLVDWLRQ DFDXVDOH GH OD SDUWLH pOHFWULTXH GH OD 90& GDQV 0RGHOLFD 
 
/HV FRGHV 0RGHOLFD FRUUHVSRQGDQWV DX PRGqOH JOREDO DLQVL TX¶j FHV GLIIpUHQWV 
pOpPHQWV VRQW IRXUQLV LFL  
 
PRGHO 90&BGRXEOH)OX[BIODQJHV
  0RGHOLFD(OHFWULFDO$QDORJ%DVLF*URXQG JURXQG
  0$6B)ODQJH 0$6
  9DULDWHXUBSLQBEORFN 9DULDWHXU
  0RGHOLFD%ORFNV6RXUFHV5DPS 9LWHVVHB5RWDWLRQGXUDWLRQ 000RIIVHW 1VWDUW7LPH 1KHLJKW 000
    5HDO 5HQGHPHQWJOREDO
  &RXSOHBUHVLVWDQW FRXSOHBUHVLVWDQW
HTXDWLRQ 
  5HQGHPHQWJOREDO 9DULDWHXU5HQGHPHQW0$65HQGHPHQW0$6
  FRQQHFW0$6IODQJH FRXSOHBUHVLVWDQWIODQJH
  FRQQHFWJURXQGS 9DULDWHXUS
  FRQQHFW9DULDWHXUQ 0$6S
  FRQQHFW0$6Q JURXQGS
  FRQQHFW9LWHVVHB5RWDWLRQ\ 9DULDWHXUX>1@
  FRQQHFW0$6X 9DULDWHXU\
  FRQQHFW9DULDWHXUX>@ 0$6\
HQG 90&BGRXEOH)OX[BIODQJHV
  
/H PRGqOH GH OD PDFKLQH DV\QFKURQH 

PRGHO 0$6B)ODQJH
  H[WHQGV 0RGHOLFD(OHFWULFDO$QDORJ,QWHUIDFHV2QH3RUW
  H[WHQGV 0RGHOLFD0HFKDQLFV5RWDWLRQDO,QWHUIDFHV3DUWLDO2QH)ODQJH$QG6XSSRUW
  H[WHQGV 0RGHOLFD%ORFNV,QWHUIDFHV6,62
  SDUDPHWHU 5HDO IU 0001 
  SDUDPHWHU 5HDO /P 0
  SDUDPHWHU 5HDO 1U 001
  SDUDPHWHU 5HDO SQE 1
  SDUDPHWHU 5HDO 5P 100
  1 
  SDUDPHWHU 5HDO 5U 10
  SDUDPHWHU 5HDO 5V 10
  5HDO I X IUpTXHQFH
  5HDO FRV3  )DFWHXU GH SXLVVDQFH
  5HDO 9V
  0RGHOLFD6,XQLWV$QJXODU)UHTXHQF\ 2U
  0RGHOLFD6,XQLWV7RUTXH &X    &RXSOH XWLOH
  5HDO 5HQGHPHQW0$6     5HQGHPHQW GX PRWHXU
  5HDO ,V    &RXUDQW VWDWRULTXH
  9DULDEOHV LQWHUPpGLDLUHV
  5HDO J        *OLVVHPHQW
  5HDO ZV       3XOVDWLRQ VWDWRULTXH
  5HDO ;U       5pDFWDQFH VWDWRULTXH
  5HDO ;P       5pDFWDQFH PDJQpWLVDQWH
  5HDO 5        5pVLVWDQFH PDJQpWLVDQWH pTXLYDOHQW
  5HDO ;        5pDFWDQFH PDJQpWLVDQWH pTXLYDOHQW
  5HDO 5WRWDOH  5pVLVWDQFH pTXLYDOHQW WRWDOH
  5HDO ;WRWDOH  5pDFWDQFH pTXLYDOHQW WRWDOH
  5HDO ,U       &RXUDQW URWRULTXH
  5HDO ,R       &RXUDQW PDJQpWLVDQW
  5HDO 3HP      3XLVVDQFH pOHFWURPpFDQLTXH
  5HDO &HP      &RXSOH pOHFWURPpFDQLTXH
  5HDO 3PHF     3XLVVDQFH PpFDQLTXH
  5HDO &IU      &RXSOH GH UpVLVWDQFH PpFDQLTXH YLVTXHX[
  5HDO '3PHF    3HUWHV PpFDQLTXH
  5HDO 3X       3XLVVDQFH XWLOH
  5HDO 3DEV     3XLVVDQFH DFWLYH DEVRUEpH
  5HDO '3V      3HUWHV MRXOHV DX VWDWRU
  5HDO '3U      3HUWHV MRXOHV DX URWRU
  5HDO '3IH     3HUWHV IHU
  5HDO '3        3HUWHV WRWDOHV
HTXDWLRQ 
  &X IODQJHWDX
  2U GHUIODQJHSKL
  9V Y
  ,V L
  &RXSOH5HV 1H 2UA
  &RXSOH5HV &X
  J 0ISQE2U0ISQE *OLVVHPHQW
  ZV 11I      3XOVDWLRQ VWDWRULTXH
  ;U 1UZV             5pDFWDQFH VWDWRULTXH
  ;P /PZV             5pDFWDQFH PDJQpWLVDQWH
     5pVLVWDQFH PDJQpWLVDQWH pTXLYDOHQW
  5 5P;P;P5P5P;P;P
     5pDFWDQFH PDJQpWLVDQWH pTXLYDOHQW
  ; 5P5P;P5P5P;P;P
    5pVLVWDQFH pTXLYDOHQW WRWDOH
  5WRWDOH 5V5U5J
;U;5UJ55UJ5A;U;A;U55U;J;U;5UJ5A;U;A
    5pDFWDQFH pTXLYDOHQW WRWDOH
  ;WRWDOH ;U55U;J5UJ55UJ5A;U;A5U5J;U;;U;5UJ5A;U;A
    &RXUDQW VWDWRULTXH
  ,V 9V5WRWDOHA;WRWDOHAA1
    &RXUDQW URWRULTXH
  ,U 55;;A1,V55UJ55UJ;;U;;UA1
     &RXUDQW PDJQpWLVDQW
  ,R 5UJ5UJ;U;UA1,V55UJ55UJ;;U;;UA1
     3XLVVDQFH pOHFWURPpFDQLTXH
  3HP 5UJ,UA
     &RXSOH pOHFWURPpFTQLTXH
  10 
  &HP 3HPZVSQE
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 
$QQH[H  7DEOHDX GHV IRUPXOHV GH FDOFXO GH O¶HIILFDFLWp GH O¶pFKDQJHXU 
WKHUPLTXH HQ IRQFWLRQ GX UpJLPH G¶pFRXOHPHQW  
 
)LJXUH 11  7DEOHDX GHV YDULDEOHV GHV IRUPXOHV GH FDOFXO GH O¶HIILFDFLWp GH O¶pFKDQJHXU WKHUPLTXH HQ 
IRQFWLRQ GX UpJLPH G¶pFRXOHPHQW >:(7 1D@  
  1 
$QQH[H  /H SOXJLQ 6LPXOLQN 
3RXU XWLOLVHU XQ FRPSRVDQW ,&$U GDQV 0DWODE6LPXOLQN LO HVW QpFHVVDLUH G¶H[SORLWHU OD 
QRWLRQ GH 6)XQFWLRQ0 'HX[ LPSOpPHQWDWLRQV G¶XQH 6)XQFWLRQ VRQW SRVVLEOHV HQ & RX HQ 
ODQJDJH GH VFULSW 0DWODE 0 ILOH /D SUHPLqUH HVW SOXV SHUIRUPDQWH HQ UDLVRQ GH VRQ 
LPSOpPHQWDWLRQ HQ ODQJDJH FRPSLOp /D VHFRQGH H[SORLWDQW XQ ODQJDJH LQWHUSUpWp HVW SOXV 
VRXSOH j XWLOLVHU SDV GH FRPSLODWLRQ (Q RXWUH 0DWODE LQFRUSRUH VD SURSUH PDFKLQH YLUWXHOOH 
-DYD -90 FH TXL IDFLOLWH O¶XWLOLVDWLRQ GHV IRQFWLRQQDOLWpV -DYD GDQV OH ODQJDJH 0DWODE VDQV 
SDVVDJH SDU OD -1, /¶LPSOpPHQWDWLRQ HQ VFULSW 0DWODE D GRQF pWp UHWHQXH SRXU OD UpDOLVDWLRQ 
GX SOXJLQ )LJXUH  3DU FRQWUH XQH YHUVLRQ HQ & HVW WRXW j IDLW HQYLVDJHDEOH FRPPH OH 







)LJXUH 11 /H SOXJLQ 0DWODE6LPXOLQN 
/H SOXJLQ 0DWODE6LPXOLQN VH FRPSRVH GH SOXVLHXUV SURJUDPPHV DVVXUDQW OHV 
IRQFWLRQQDOLWpV VXLYDQWHV  
  /DQFHPHQW GH 0DWODE SRXU OD SULVH HQ FKDUJH GH O¶,&$U DILQ TXH 0DWODE 
UHFRQQDLVVH OD QRUPH ,&$U LO HVW QpFHVVDLUH GH OH ODQFHU HQ D\DQW GpILQLW OHV 
YDULDEOHV G¶HQYLURQQHPHQWV QpFHVVDLUHV OLEUDLULHV ,&$U 
  &KDUJHPHQW HW LQWURVSHFWLRQ GH O¶,&$U  XQ VFULSW 0DWODE SHUPHWWDQW GH FKDUJHU HW 
G¶LQWURVSHFWHU O¶,&$U HQWUpHVVRUWLHV HW IDFHWWHV GDQV O¶HVSDFH GH WUDYDLO $LQVL 
WRXWHV OHV LQIRUPDWLRQV FRQFHUQDQW O¶,&$U QpFHVVDLUHV SRXU O¶H[pFXWLRQ GH OD 6
IRQFWLRQ FRUUHVSRQGDQWH VRQW VDXYHJDUGpHV GDQV O¶HVSDFH GH WUDYDLO  
 8WLOLVDWLRQ GH O¶,&$U GDQV 6LPXOLQN  ,O V¶DJLW G¶XQ © WHPSODWH ª GH 6IRQWLRQ VHORQ 
OD IDFHWWH SHUPHWWDQW O¶DGDSWDWLRQ V\QWD[LTXH DYHF OHV LQWHUIDFHV GH O¶,&$U HQ 
SUHQDQW HQ FRPSWH OHV LQIRUPDWLRQV G¶LQWURVSHFWLRQ QRPV GHV SRUWV « 
VDXYHJDUGpHV GDQV O¶HVSDFH GH WUDYDLO 
(Q HIIHW XQ SURWRW\SH G¶XQH 6IRQFWLRQ GH 6LPXOLQN HVW GpFULW GH OD PDQLqUH VXLYDQWH 













































)LJXUH 11 ,OOXVWUDWLRQ GH O¶LQWHUDFWLRQ HQWUH OH VROYHXU GH 0DWODEOD 6IRQFWLRQ HW O¶,&$U 
  1 
$QQH[H  /H SOXJLQ '<02/$ 
/D UpDOLVDWLRQ GX SOXJLQ GX FRPSRVDQW ,&$U YHUV '\PROD VH GpFRPSRVH DLQVL HQ WURLV 
SULQFLSDOHV SDUWLHV  
 /¶LQWHUIDoDJH HQWUH OHV ODQJDJHV -DYD HW & YLD OD -1,  
 /¶LQWHUIDFH HQWUH OHV ODQJDJHV & HW 0RGHOLFD YLD OD IRQFWLRQQDOLWp © H[WHUQDO ª 
 /D JpQpUDWLRQ DXWRPDWLTXH GX PRGqOH 0RGHOLFD FRUUHVSRQGDQW j O¶,&$U  
/¶LQWHUIDoDJH HQWUH OH FRPSRVDQW ,&$U HQ -DYD HW OH SURJUDPPH HQ & 
/H FRPSRVDQW ORJLFLHO ,&$U HVW GpYHORSSp HQ -DYD SRXU EpQpILFLHU G¶XQH SRUWDELOLWp 
TXHOTXH VRLW O¶HQYLURQQHPHQW GH WUDYDLO HW G¶XQH DUFKLWHFWXUH pYROXWLYH 6RQ XWLOLVDWLRQ GDQV OH 
ODQJDJH & QpFHVVLWH OH SDVVDJH SDU OD -90 -DYD 9LUWXDO 0DFKLQH SRXU O¶H[pFXWLRQ GH VHV 
GLIIpUHQWHV LQWHUIDFHV -DYD )LJXUH 1 &HWWH PpWKRGH HVW GRQF DFFRPSDJQpH SDU XQH SKDVH 
G¶LQWHUIDoDJH SHUPHWWDQW DX FRGH MDYD H[pFXWp j O¶LQWpULHXU GH OD PDFKLQH YLUWXHOOH G¶rWUH 
DSSHOp SDU OH ODQJDJH QDWLI & DX PR\HQ GH OD -1, -DYD 1DWLYH ,QWHUIDFH /D -1, SHUPHW j XQH 
DSSOLFDWLRQ -DYD G¶LQWHUDJLU DYHF XQH DSSOLFDWLRQ QDWLYH & IRUWUDQ « (OOH VSpFLILH OH 
© PDSSLQJ ª GHV W\SHV HQWUH OHV GHX[ ODQJDJHV HW SHUPHW OD FUpDWLRQ GHV REMHWV -DYD HW O¶DSSHO 







)LJXUH 1 /¶LQWHUIDoDJH ,&$U  & 
8Q SURMHW '// HVW FRQVWUXLW SRXU UDVVHPEOHU OHV GLIIpUHQWHV IRQFWLRQV & SHUPHWWDQW 
G¶HIIHFWXHU OHV PDQLSXODWLRQV GH ODQFHPHQW GH OD -90 HW G¶LQWHUDFWLRQ DYHF OH FRPSRVDQW 
,&$U  
/¶LQWHUIDoDJH HQWUH 0RGHOLFD HW OH SURJUDPPH & 
,O HVW SRVVLEOH G¶DSSHOHU XQH PpWKRGH & GDQV '\PROD HQ \ GpFULYDQW XQH IRQFWLRQ 
FRUUHVSRQGDQWH &HWWH IRQFWLRQ 0RGHOLFD SHUPHW GH GpFODUHU OHV HQWUpHVVRUWLHV DGDSWpHV j 
FHWWH IRQFWLRQ H[WHUQH VSpFLILHU OH ODQJDJH GDQV ODTXHOOH HOOH HVW GpFULWH © & ª DLQVL TXH VRQ 
QRP )LJXUH 1 /HV ILFKLHUV QpFHVVDLUHV j FHW DSSHO SHXYHQW rWUHV VSpFLILpV GDQV OHV 
DQQRWDWLRQV JUkFH DX[ PRWV FOpV © LQFOXGH ª HW © OLEUDU\ ª SRXU OHV OLEUDLULHV >63(& 010@  
  1 
0RGHOLFD &   
)LJXUH 1 ([HPSOH G¶DSSHO GH IRQFWLRQ H[WHUQH & GDQV 0RGHOLFD 
8Q SDFNDJH GH IRQFWLRQV 0RGHOLFD D GRQF pWp GpILQL SRXU SHUPHWWUH O¶DSSHO GH 
O¶HQVHPEOH GHV IRQFWLRQV H[WHUQHV GpFULWHV GDQV OD '// G¶LQWHUIDoDJH DYHF OH FRPSRVDQW 
,&$U  
/D JpQpUDWLRQ DXWRPDWLTXH GX PRGqOH 0RGHOLFD  
8Q PRGqOH 0RGHOLFD GRLW GpFODUHU VHV YDULDEOHV HW SDUDPqWUHV DYDQW GH OHV XWLOLVHU DX 
VHLQ GH VHV pTXDWLRQV RXHW DOJRULWKPHV &HWWH SDUWLH GX PRGqOH HVW VSpFLILTXH j FKDTXH 
FRPSRVDQW FH TXH QpFHVVLWp XQH LQWURVSHFWLRQ SUpDODEOH HQ YXH G¶HQ FUpHU OH PRGqOH 0RGHOLFD 
FRUUHVSRQGDQW &HWWH SURFpGXUH HVW DXWRPDWLVpH SDU XQ SURJUDPPH -DYD j O¶LVVXH GXTXHO XQ 
ILFKLHU 0RGHOLFD VSpFLILTXH PR HVW JpQpUp  
&H PRGqOH FRQWLHQW HQ SOXV GH OD GpFODUDWLRQ GH VHV YDULDEOHV HW SDUDPqWUHV OH SDFNDJH 
GH GpILQLWLRQ GHV IRQFWLRQV H[WHUQHV HW OD VpTXHQFH GH OHXUV DSSHOV )LJXUH 1 &HV IRQFWLRQV 
H[WHUQHV YRQW j OHXU WRXU DSSHOHU OHV LQWHUIDFHV FRUUHVSRQGDQWHV GH OD IDFHWWH GH O¶,&$U 
LPSOpPHQWpH >*$$ 011@ /HV IRQFWLRQV XWLOLVpHV DLQVL TXH OHXU RUGUH G¶DSSHO VpTXHQFH 
GpSHQGHQW GH OD QDWXUH GX PRGqOH FRQWLQX K\EULGH« HW DLQVL GX W\SH GH OD IDFHWWH 
LPSOpPHQWpH GDQV O¶,&$U 
3DFNDJH GHV IRQFWLRQV H[WHUQHV
)LJXUH 1 ([HPSOH GX FRGH 0RGHOLFD DXWRPDWLTXHPHQW JpQpUp ,&$U 2'( GH &20),(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)LJXUH 1 ,PSOpPHQWDWLRQ GH O¶LQWHUIDFH 2'( GH O¶,&$U &20),(  
  0 
$QQH[H 10 /H SOXJLQ 7516<6 
/D UpDOLVDWLRQ GX SOXJLQ 7516\V VH EDVH VXU OHV GHX[ DXWUHV SOXJLQ '\PROD HW 
0DWODE GpYHORSSpV SUpFpGHPPHQW ,O UHSUHQG OD SDUWLH G¶LQWHUIDoDJH HQWUH OHV ODQJDJHV & 
HW -DYD HQ SDVVDQW SDU OD -1, HW UpXWLOLVH OD PrPH '// FRQVWUXLWH SRXU OH SOXJLQ '\PROD 
'¶XQ DXWUH F{Wp 7516\V FRPPH 0DWODE6LPXOLQN DYHF OHV 6IRQFWLRQV RIIUH XQH LQWHUIDFH 
SRXU O¶LQWURGXFWLRQ GHV QRXYHDX[ PRGqOHV  OHV © 7\SH ª  
(Q HIIHW O¶LQWURGXFWLRQ G¶XQ QRXYHDX PRGqOH GDQV 7516\V HVW SRVVLEOH YLD OD FUpDWLRQ 
G¶XQ QRXYHDX © 7<3( ª HQ & & RX HQ IRUWUDQ >751 00@ /H ODQJDJH & pWp FKRLVL DILQ 
GH SRXUYRLU SURILWHU GHV GpYHORSSHPHQWV UpDOLVpV 8Q  © WHPSODWH ª SURIRUPD FRUUHVSRQGDQW 
j FH PRGqOH HVW JpQpUp DXWRPDWLTXHPHQW SDU 7516\V )LJXUH 1   
 
)LJXUH 1 /H SURWRW\SH G¶XQ QRXYHDX © 7<3( ª GH 7516\V 
/H WDEOHDX LQIR GDQV OH 7\SH )LJXUH 1 MRXH OH U{OH GX IODJ GH OD 6IRQFWLRQ FRPPH 
LQWHUPpGLDLUH HQWUH OH VROYHXU HW OH PRGqOH 6HORQ OD UHTXrWH UHQYR\pH SDU OH VROYHXU 
FRUUHVSRQGDQWH j XQH pWDSH GH VLPXODWLRQ GRQQpH XQH IRQFWLRQ & GX © W\SH ª VHUD H[pFXWpH  
/H W\SH © LQIR ª FRPPXQLTXH EHDXFRXS SOXV G¶LQIRUPDWLRQV DX PRGqOH TXH OH © IODJ ª 
GH 6LPXOLQN  )LJXUH 1  
 
)LJXUH 1 7DEOHDX GHV LQIRUPDWLRQV FRPPXQLTXpHV SDU OHV pOpPHQWV GX  YHFWHXU © LQIR ª  
  0 
/D YDOHXU GH LQIR SHUPHW GH GpWHUPLQHU O¶pWDSH GH OD VLPXODWLRQ HQFRXUV GH 
WUDLWHPHQW )LJXUH 1  
 
)LJXUH 1 7DEOHDX GHV LQIRUPDWLRQV FRPPXQLTXpHV SDU OD YDOHXU GH O¶pOpPHQW  GX  YHFWHXU © LQIR ª  
/HV IRQFWLRQV & YRQW DSSHOHU j OHXU WRXU XQH LQWHUIDFH -DYD GH O¶,&$U TXL YD V¶H[pFXWHU 
GDQV XQH -09 /D -1, DVVXUHUD O¶DGDSWDWLRQ GHV GRQQpHV HQWUH OD -90 HW OH ODQJDJH & )LJXUH 
10     
7516<67<3(1 &















)LJXUH 10 /H SULQFLSH GX SOXJLQ 7516<6 
%LHQ TXH OD SDUWLH GX SOXJLQ FRQFHUQDQW OHV pTXDWLRQV UHODWLYHV DX 7\SH © & ª GH 
7516<6 VRLW LGHQWLTXH SRXU WRXW FRPSRVDQW ORJLFLHO LPSOpPHQWDQW OD PrPH IDFHWWH OD 
GpILQLWLRQ GHV YDULDEOHV GX PRGqOHV HQWUpHV VRUWLHV SDUDPqWUHV« GpSHQG GX PRGqOH HW 
QpFHVVLWH XQ WUDLWHPHQW DX FDV SDU FDV 'DQV O¶pWDW DFWXHO FHWWH SKDVH VH IDLW PDQXHOOHPHQW 
PDLV XQH DXWRPDWLVDWLRQ HVW HQYLVDJHDEOH GDQV OH FDGUH G¶XQH FROODERUDWLRQ DYHF OH &67% 
SURMHW 3OXPH 'DQV OD SHUVSHFWLYH GH FH WUDYDLO XQ SOXJRXW G¶XQ FRPSRVDQW ORJLFLHO GHSXLV 
OD '// G¶XQ W\SH GH 7516<6 VHUD pJDOHPHQW pWXGLpH   
 
5pVXPp 
3RXU PLHX[ PDvWULVHU VHV IOX[ pQHUJpWLTXHV HW UHVSHFWHU OHV GLYHUVHV UHVWULFWLRQV PLVHV HQ SODFH 
GDQV FH VHFWHXU pQHUJLYRUH OH EkWLPHQW GHYLHQW XQ V\VWqPH GH SOXV HQ SOXV FRPSOH[H LQFOXDQW GLYHUV 
WHFKQRORJLHV LQQRYDQWHV FRPPH OHV V\VWqPHV GH JHVWLRQ pQHUJpWLTXHV 6*(% XQH LVRODWLRQ 
SHUIRUPDQWH HW LQWpJUDQW OHV pQHUJLHV UHQRXYHODEOHV &HWWH FRPSOH[LWp H[LJH XQ FKDQJHPHQW GDQV OHV 
WHFKQLTXHV HW SDUDGLJPHV DFWXHOV GH VLPXODWLRQ GX EkWLPHQW SRXU OD SULVH HQ FRPSWH GH VHV GLYHUVHV 
pYROXWLRQV 8QH PRGpOLVDWLRQ JOREDOH GHV GLIIpUHQWV FRPSRVDQWV GH FH V\VWqPH HW XQH VLPXODWLRQ 
HIILFDFH GH VHV VRXVV\VWqPHV KpWpURJqQHV GRLYHQW rWUH GRUpQDYDQW DVVXUpHV 
&HV REMHFWLIV QH SRXUURQW rWUH DWWHLQWV TX
j WUDYHUV O¶H[SORLWDWLRQ GHV DSSURFKHV PpWKRGRORJLTXHV 
G¶LQWHURSpUDELOLWp 3OXVLHXUV VROXWLRQV G¶LQWHURSpUDELOLWpV RQW pWp H[SORLWpHV GDQV OH VHFWHXU GX EkWLPHQW 
/¶pWDW GH O¶DUW GDQV FH VHFWHXU PHW O¶DFFHQW VXU OH PDQTXH GH VWDQGDUGLVDWLRQ GHV VROXWLRQV 
DSSOLTXpHV 8QH DSSURFKH ERvWH EODQFKH VH EDVDQW VXU OH ODQJDJH 0RGHOLFD D UHPDUTXDEOHPHQW 
pPHUJpH 3RXU PRQWHU VHV LQWpUrWV DLQVL TXH VHV OLPLWHV FHWWH VROXWLRQ HVW DGRSWpH SRXU OD 
PRGpOLVDWLRQ GX V\VWqPH GH EkWLPHQW ©35(',6ª j KDXWH SHUIRUPDQFH pQHUJpWLTXH 8QH DSSURFKH 
ERvWH QRLUH FRPSOpPHQWDLUH V¶DSSX\DQW VXU OH VWDQGDUG GH FRPSRVDQW ORJLFLHO GpGLp j OD VLPXODWLRQ 
HVW pJDOHPHQW PLVH HQ RXYUH SRXU SDOLHU DX[ GLIILFXOWpV UHQFRQWUpHV HQ XWLOLVDQW OD SUHPLqUH DSSURFKH 
GH PRGpOLVDWLRQ V\VWqPH &HWWH DSSURFKH V¶DUWLFXOH DXWRXU GX FRQFHSW GH EXV j FRPSRVDQWV 
SHUPHWWDQW XQH LQWHURSpUDELOLWp HIIHFWLYH HQWUH RXWLOV GH PRGpOLVDWLRQ HW HQYLURQQHPHQWV GH VLPXODWLRQ  
(Q SOXV GH O¶DUFKLWHFWXUH ORJLFLHOOH DXWRXU GH OD SODWHIRUPH G¶LQWHURSpUDELOLWp XQH VLPXODWLRQ 
HIILFDFH GX V\VWqPH KpWpURJqQH UHTXLqUH GHV WHFKQLTXHV GH VLPXODWLRQV DGDSWpHV &HV GHUQLqUHV 
SHXYHQW H[LJHU GHV DGDSWDWLRQV GHV PRGqOHV XWLOLVpV TXL VRQW SUpYXHV SDU OD QRUPH GH FRPSRVDQW   
0RWV FOpV (IILFDFLWp pQHUJpWLTXH PRGpOLVDWLRQ VLPXODWLRQ V\VWqPH ERLWH EODQFKHERLWH QRLUH 
0RGHOLFD EXV j FRPSRVDQWV ORJLFLHOV SOXJLQ SOXJRXW  
$EVWUDFW 
7R EHWWHU UHGXFH LWV LQYRLFHV FRQWURO LWV HQHUJ\ IORZV DQG UHVSHFW YDULRXV UHVWULFWLRQV LQ WKLV 
VHFWRU FKDUDFWHULVHG E\ LPSRUWDQW FRQVXPSWLRQ WKH EXLOGLQJ EHFRPHV PRUH DQG PRUH FRPSOH[ 
LQFOXGLQJ YDULRXV LQQRYDWLYH WHFKQRORJLHV VXFK DV (QHUJ\ 0DQDJHPHQW 6\VWHPV %(06 HIILFLHQW 
LQVXODWLRQ DQG LQWHJUDWLQJ UHQHZDEOH HQHUJLHV 7KLV FRPSOH[LW\ UHTXLUHV D FKDQJLQJ LQ EXLOGLQJ 
VLPXODWLRQ WHFKQLTXHV DQG SDUDGLJPV LQ RUGHU WR WDNH LQWR DFFRXQW LWV YDULRXV GHYHORSPHQWV $ JOREDO 
PRGHOOLQJ RI WKLV V\VWHP WDNLQJ LQWR DFFRXQW LWV YDULRXV FRPSRQHQWV DQG HQVXULQJ DQ HIILFLHQW 
VLPXODWLRQ RI LWV KHWHURJHQHRXV VXEV\VWHPV PXVW EH SHUIRUPHG 
7KHVH REMHFWLYHV FDQ RQO\ EH DFKLHYHG WKURXJK WKH XVH RI LQWHURSHUDELOLW\ PHWKRGRORJLFDO 
DSSURDFKHV 6HYHUDO LQWHURSHUDELOLW\ VROXWLRQV KDYH EHHQ H[SORUHG LQ WKH EXLOGLQJ VHFWRU DQG WKH VWDWH 
RI WKH DUW PDNH DQ DFFHQW RQ WKH VWDQGDUGL]DWLRQ ODFN RI DSSOLHG VROXWLRQV $ ZKLWH ER[ DSSURDFK 
EDVHG RQ 0RGHOLFD ODQJXDJH KDV HPHUJHG LQ WKLV DUHD 7R UDLVH LWV LQWHUHVW DQG OLPLWDWLRQV WKLV 
VROXWLRQ LV DGRSWHG IRU ³35(',6´ V\VWHP D KLJK HQHUJ\ SHUIRUPDQFH EXLOGLQJ PRGHOOLQJ $ 
FRPSOHPHQWDU\ EODFN ER[ DSSURDFK EDVHG RQ VRIWZDUH FRPSRQHQW VWDQGDUG DQG GHGLFDWHG IRU 
VLPXODWLRQ LV DOVR DSSOLHG WR RYHUFRPH WKH ILUVW DSSURDFK GLIILFXOWLHV 7KLV DSSURDFK LV EDVHG RQ 
VRIWZDUH FRPSRQHQW EXV FRQFHSW WKDW LV DEOH WR HQVXUH DQ HIIHFWLYH LQWHURSHUDELOLW\ EHWZHHQ PRGHOOLQJ 
WRROV DQG VLPXODWLRQ HQYLURQPHQWV 
,Q DGGLWLRQ RI WKH HVWDEOLVKHG VRIWZDUH DUFKLWHFWXUH DURXQG WKH SODWIRUP LQWHURSHUDELOLW\ DQ 
HIILFLHQW VLPXODWLRQ RI KHWHURJHQHRXV V\VWHPV UHTXLUHV DSSURSULDWH VLPXODWLRQV WHFKQLTXHV 7KHVH 
WHFKQLTXHV PD\ UHTXLUH VHYHUDO DGDSWDWLRQV RI XVHG PRGHOV WKDW DUH SURYLGHG E\ WKH FRPSRQHQW 
VWDQGDUG  
.H\ZRUGV (QHUJ\ HIILFLHQF\ PRGHOOLQJ V\VWHP VLPXODWLRQ ZKLWH ER[EODFN ER[ 0RGHOLFD VRIWZDUH 
FRPSRQHQW EXV SOXJLQ SOXJRXW 
 
